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1937 (b) 1936 (b) 
Kilowatthours Generated (net) (a) 
EE ay ak IN ce CNL S ssc cig afeie'y bids vd A Cala ep alee 6 6,182,601,000 6,562,843,000 
RES ri te OD een ee ne Bee 3,317,033,000 3,285,547,000 
‘Totes Bilowatthours Generated... :.. 2.2... cece eee : 9 499 634,000 9 848 390,000 
Additions to Supply 
Energy Purchased from Other Sources................ Sai 327,085,000 242,534,000 
PUCU PRUORMMUIOMIAT ATMDOETS. nn. ete ees att antes 105,783,000 79,486,000 
Cee ee ha) cg tgte asap ow ak $0, 00S viene eS 00 CRS 432,868,000 322,020,000 
Deductions from Supply 
Energy Used in Electric Railway Departments.......... > 61,171,000 59,879,000 
Energy Usedin Electric and Other Departments......... a3 151,749,000 142,188,000 
MURR Dash as a hota Lt 4 alone Secale oor 8a .0 shai dae a @0"* apeh 212,920,000 202,067,000 
Total Energy for Distribution.......................... 9,719,582,000 9,968,343,000 
Energy Lost in Transmission, Distribution, Etc......... 1,670,420,000 1,590,348,000 
Kilowatthours Sold to Ultimate Customers... ...... 8,049,162,000 8,377,995,000 
Sales to Ultimate Customers (kwhrs) 
EE SS See a serd : 1,706,862,000 1,504,165,000 
Commercial—Smal! Light and Power (Retail).............. 1,591,729, 000 1,459,582,000 
Commercial—Large Light and Power (Wholesale)........ 3,866,515,000 4,571,140,000 
WNEMIGIONE UTORE EADTIING ong 5c cc ese ence ; 243,400,000 218,316,000 
Railroads—Street and Interurban................... aes, 421,993,000 420,119,000 
Railroads—Electrified Steam. .....................0005- ; 118,117,000 122,984,000 
WATENCINAT GNC WIISCENANCOUS. 2. cc ce eee ees 100,546,000 81,689,000 
Total Sales to Ultimate Customers................ a 8,049, 162,000 8,377,995,000 
Total Revenue from Ultimate Customers.................. Hae $189,276,500 $184,780,500 





DURING TWELVE MONTHS ENDING DECEMBER 3ist 





Kilowatthours Generated (net) (a) 


a aS Ag eS RR ee ye 74,206,276,000 69,335,723,000 
I MN toe fh Se kcieisAe Gis'eihe ais.biea.s vcs eee kegs 40,959,360,000 37,230,590,000 
Total Kilowatthours Generated....................:.. 115,165,636,000 106,566,313,000 
Purchased Hrerey (met) ic... ccs osc cee cae ce ce eee vee De 4,644,712,000 3,119,045 ,000 
Energy Used in Electric Railway and Other Departments..... 2,322,903,000 2,276,245,000 
Total Energy for Distribution....................... We 117,487,445,000 107,409,113,000 
Energy Lost in Transmission, Distribution, Etc........... 18,041 ,681,000 17,364,848 ,000 
Kilowatthours Sold to Ultimate Customers............... 99 446,364,000 90 ,044,265,000 
Total Revenue from Ultimate Customers............. $2,180,787 ,600 $2,044,586,900 
Important Factors 
Percent of Energy Generated by Water Power........... 35.6% 33.4% 
Domestic Service (Residential Use) 
Average Annual Consumption per Customer (kwhr)...... 802 735 
Average Revenue per Kwhr (cents)..................., ie s 4.40¢ 4.67¢ 
Average Monthly Bill per Domestic Customer............. $2.94 $2.86 
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BASIC INFORMATION AS OF DECEMBER 3ist 
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Generating Capacity (kw)—Steam...................... 24,637,926 24,106,618 
—Water Power................ : 9,634,014 9,538,640 
—Internal Combustion...... aot 688,381 614,813 
Total Generating Capacity in Kilowatts............... s 34,960,321 34,260,071 
Number of Customers 
Farms in Eastern Area (Included with Domestic)............ (922,602) (766,713) 
Farms in Western Area (Included with Commercial—Large). (318,903) (276,211) | 
I es ec se Soy cc es clos oe saw as Saher 22,620,117 21,754,153 | 
Commercial—Small Light and Power....................... ’ 3,891,584 3,825,289 
Commercial—Large Light and Power..................... pat 578,581 556,235 
Ree rN SE ee coc cc cc ccc ceccecildecnes 73,705 70,202 
"EGUM) Tieemate CuStOENETS wo oo oe ence ec ceneses. : 27,163,987 26,205,879 
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a By courtesy of the Federal Power Commission, with deductions for certain plants not considered electric light and power enterprises. 
b Revised monthly series. 
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Atlantic City Again for the June E.E.I. Convention 


FTER a lapse of three years, dur- 
ing which time the Institute’s 
annual Conventions were held 

in other cities, the E.E.I. will again 
meet in Atlantic City for its 1938 Con- 
vention on June 6 to 9 inclusive. The 
Convention will be held in the Atlantic 
City Auditorium as the smaller assem- 
bly rooms of the city’s hotels have been 
found inadequate to seat comfortably the 
delegates to former conventions, this be- 
ing particularly true of the last one held 
in Atlantic City, in 
1935. 

The business pro- 
gram is approaching 
completion, while 
preparations for other 
Convention affairs al- 
so are going forward 
smoothly both at the 
Institute’s general of- 
fices and at Atlantic 
City, where the At- 
lantic City Electric 
Company, which will 
be the official host of 
the Convention, has 
taken over the job of 
preparing for the 
delegates’ comfort 
and entertainment. 

Of outstanding im- 
portance will be a 
discussion of the out- 
look for private indus- 
try in this country by 
several distinguished 
economists who have 
been invited to ad- 
dress the Convention. 
In the main, the busi- 
ness program will be 
devoted to the broad- 
er aspects of manage- 
ment, public policy, 
finance and admin- 
istration, since the 
more technical prob- 
lems of the industry 
can be best handled 
through specialized 


meetings, such as the National Sales Con- 
ference in Chicago this month, the Na- 
tional Accounting Conference held re- 
cently at Detroit, and the National 
Conference of our Engineering Com- 
mittees to be held in Chicago early in 
May. 

The first day of the Convention, Mon- 
day, June 6, will be given over to the 
registration of delegates, committee 


meetings and informal work of the Con- 
vention. The President’s Recep:ion will 





A close-up view of the facade of the 


Atlantic City Auditorium 
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be held during the evening of the same 
day in the Rose Room of the Hotel 
Traymore. The general sessions will be 
held on Tuesday morning, June 7, on 
Tuesday afternoon and on Wednesday 
and Thursday mornings, all in the 
Grand Ball Room of the Atlantic City 
Auditorium. 

One of the high points of the Conven- 
tion will be a Banquet to be held at 7 :30 
Wednesday evening, June 8, in the Amer- 
ican Ball Room of the Hotel Traymore. 
Messrs. E. A. Lewis, 
Vice - President and 
General Manager, 
and R. E. Swift, As- 
sistant General Man- 
ager of the Atlantic 
City Electric Com- 
pany, have generous- 
ly volunteered their 
services in handling 
the details of the 
Banquet, and other 
entertainment of the 
guests. Special enter- 
tainment will be pro- 
vided on Tuesday 
afternoon for the 
ladies in attendance 
and a dance will be 
given on ‘Tuesday 
evening, as well as on 
Monday evening af- 
ter the President’s 
Ball and Wednesday 
evening following the 
Banquet. 

The Convention 
hotel and transporta- 
tion circular will be 
mailed to all member 
companies at an early 
date. Inquiries to the 
general offices of the 
Institute indicate a 
large attendance and 
it is suggested that 
hotel reservations be 
made at the earliest 
practicable date with 
the hotel of choice. 
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Measures For The Maintenance Of Good 


Physical Health 


By J. J. Wittmer, M.D. 


Medical Director, Consolidated Edison Company of New York, Inc. 


r SHE maintenance of a healthy state 
in employees has a two-fold ad- 
vantage in industry. It not only 

means that a healthy employee is more 

alert, and more efficient in preventing 
unusual occurrences concerned with his 
job and thereby aborting a possible in- 
jury, but also the healthy employee is on 
the job more continually, is consistent in 
effectiveness, and his capability for full 
production is unimpaired. We often lose 
sight of the fact that for every employee 
that is absent from work, that there are 
two others on the job who have a de- 
creased efficiency because of some sub- 
acute or chronic illness. 
Industry should be fully aware of the 
fact that an accident prevention program 
demands a healthy mind and body in the 
worker and further, that effective work 
can only be obtained from the employee 
who is mentally and physically sound. 

The question which naturally should 

arise is how can employees be kept in 

such physical condition that they will be 
fully productive and non-accident prone. 

There are several outstanding ways that 

this can be accomplished. 3 


1. The examination and classification of 
all applicants for employment. 

2. The re-examination of all employees at 
definite intervals. 

3. Medical supervision to ascertain 
whether or not an employee should remain 
on the job because of an actual or apparent 
illness. 

4. The follow-up of these employees while 
they are ill. 

5. The examination of all employees be- 
fore they are allowed to return to work after 
an illness. 

6. The education of all employees in per- 
sonal hygiene procedures. 

7. Immediate treatment of all injury cases 
and adequate, painstaking medical treatment 
and control of these cases throughout the 
entire period of disability of the injured 
worker. 

8. Complete rehabilitation of the patient so 
far as is possible by proper reconstruction 
treatment in order to reduce the loss of 
deformity, to that point where medical sci- 
ence has not found means of effecting repair. 


Most companies have realized for a 
number of years that the physical ex- 
amination of applicants is of vital im- 
portance. Some companies feel that it 
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This is the fourth of a series of 
articles on Medical Service in In- 
dustry, prepared by the Subcom- 
mittee on Health, of the Accident 
Prevention Committee, E.E.I., 
composed of: Dr. Hart E. Fisher, 
Chicago; Dr. Noel G. Monroe, 
Boston; Dr. J. J. Wittmer, New 
York City; Professor Morris §. Vi- 
teles, Philadelphia and Wills Mac- 
lachlan, Toronto, Ont., Chairman. 


These articles will appear 
monthly in the BULLETIN and will 
present different phases of the 
types of assistance that can be 
given to industry by the Medical 
Profession. 

The Subcommittee will welcome 
comments and discussion of these 
articles. These comments should 
be addressed to the 


SUBCOMMITTEE ON HEALTH 
Edison Electric Institute 
420 Lexington Ave., New York, N. Y. 
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is worthwhile to examine those doing 
mechanical work, while others provide 
physical examination for clerks only, and 
a number of organizations neglect to ex- 
amine those who should be considered 
the most important group from an acci- 
dent standpoint, viz., “the laboring 
class.” 

This, of course, is probably due to the 
fact that the work is transient and the 
turnover very heavy. Experience has 
demonstrated that all applicants for em- 
ployment, regardless of the work they 
are to do, should be examined. A definite 
physical standard should be set up for 
each type of job. The requirements 
should be rigid and no employee should 
be transferred from one type of work to 
another without a checkup to see if he 
fits into this new physical classification. 
One must remember in setting up phys- 
ical requirements for different types of 
work that the non-manual job some- 
times requires temporary manual work, 
and adding this momentary hard work 
to a weak musculature in a man who 
is not used to it, is doubly inviting phys- 
ical injury. 


Physical examination in industry need 
not be the “so-called health examina- 
tion” as given by a private physician, 
which takes one to one and a half hours 
to do, but should cover the major points 


of physical stock-taking. Noting, par- 
ticularly, gross abnormalities and their 
relation to the existing hazards in cer- 
tain jobs, and checking signs of begin- 
ning chronic disease, is an asset to an 
employer and of inestimable value to 
the employee. One can easily see that 
an individual with high blood pressure, 
with a potential dizziness, weakness, and 
unsteadiness, is not only always in con- 
stant danger of falling, but even after 
an accident has occurred, he is a possible 
total functional loss and certainly has 
a much prolonged period of disability. 
The person with weak musculature is 
more likely by far to have an actual 
hernia than one who has a strong abdom- 
inal wall, and a man with a potentially 
weak back needs only to stoop over and 
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pick up a few pounds, get a kink in his 
back, and be a chronic invalid for the 
rest of his life. The employee with 
arteriosclerosis, particularly the general- 
ized type that involves the heart, with 
the possibility of an intrinsic, instantane- 
ou ssation of heart action, who col- 
lapses while carrying a moderately heavy 
beam near an opening in the street, 
presents a problem which is usually to 
the disadvantage of all concerned. De- 
fective vision is not only a distinct haz- 
ard to the employee himself, but if he 
happens to be in such a position as to 
injure others, the outcome may be very 
grave. A physician keenly aware of the 
possibility of these conditions can very 
definitely ascertain these defects and 
eliminate the risk. 

It is not always necessary .to reject an 
applicant for employment. In fact, the 
greater number of people who are ex- 
amined for employment should fit into 
some job in industry. The examination 
should be able to bring out any defects 
which precludes the applicant from cer- 
tain types of work, and the physician 
who can fit a picture of the physical con- 
dition into the frame of the job, has not 
only accomplished something that will 
be of advantage to the employer and to 
the employee, but also has added to the 
general welfare of the community. 





During the course of the examination 
the doctor should also carefully note any 
detects or deformities that may be pres- 
ent so that when an employee does have 
an accident the old condition’can be dif- 
ferentiated from the new. The exact 
notation of the amount of visual defect 
at the time of employment may be the 
means of combating a claim of alleged 
visual loss after the accident. 

Deformed joints, especially where 
there is only a partial loss of function 
should be noted, with particular empha- 
sis on the extent of loss of motion. For 
instance, a man originally having a 50 
per cent loss of flexion of the wrist may 
sustain a fracture of that wrist. After 
the injury has cleared up the wrist may 
have a loss of 70 per cent flexion. If the 
original loss of disability has been noted 
the company would have to pay the 20 
per cent difference. 

Facial disfigurements frequently cause 
controversies at the Labor Department 
hearings. Scars that have been on an 
employee’s face for several years are 
noted by him for the first time a week 
after a fuse blew and slightly scorched 
his face. In this connection a man had 
an injury caused by having his neck 
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caught between two converging bars. 
After a prolonged convalescence he re- 
turned to work, but a year after the ac- 
cident he maintained that due to the 
disturbance of circulation in his head 
while his neck was caught between the 
bars, his internal glandular system was 
disturbed in its functions and was now 
causing his hands to become grossly en- 
larged, his cheek bones to markedly pro- 
trude, the prominence of his forehead to 
bulge and his nose to widen and flatten. 
The man produced a picture of himself 
that had been taken some ten years pre- 
viously which demonstrated a normal 
facial contour and for comparison a 
picture at the present sitting showing the 
extreme changes in his physiognomy. 
Fortunately, however, the employer had 
photographed this man at the time of 
employment three years previously and 
this picture showed that there were very 
slight differences in the general outline 
of the face when compared with the last 
picture which was presented. 


The physician who investigates the 
possibility of the presence of arthritis on 
the first examination will save the em- 
ployer and himself untold time and 
energy. Noting the ease with which the 
man bends forward to touch his toes, or 
bends laterally, or is able to bring his 
weight sharply down on his heels with- 
out evincing signs of pain, or demon- 
strates the presence of arthritis in other 
parts of the body, such as the fingers, or 
the history of long continued hard labor, 
and the presence of muscle spasm, are 
all points in spotting this condition. 

Serious difficulties which may be en- 
countered by a company can be avoided 
by physical examinations when we note 
that in a series where 5,173 laborers 
were examined in one year, 1,072 were 
definitely rejected. Analyzing these re- 
jections, 347 were for uncorrectable de- 
fective vision, 129 for advanced cardiac 
conditions, 317 for hypertension and 104 
for frank herniz, while the rest of the 
rejections were scattered under such 
headings as marked varicosities, skin 
conditions, crippling deformities, defi- 
cient hearing and chronic lung disease. 

Examination of employees at periodic 
intervals after employment serves a very 
definite purpose. First, it reveals any 
condition which is germinating in the 
individual. Degenerative conditions such 
as diabetes and nephritis must have to 
start at some time in a very small way. 
Ascertaining these conditions in their 
very incipiency and properly regulating 
the individual’s daily regimen may elim- 
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inate the diseases entirely in some cases 
and in most of the other cases it will 
tend to stop the progress toward chronic 
illness and invalidism. We then not 
only have a healthy continuous worker, 
but a keen employee with less likelihood 
of injury. Second, a minor defect which 
was either unrecognizable or thought to 
be of little importance at the original 
examination may now be _ advanced 
enough to be very apparent. This con- 
dition if allowed to go on could cause 
embarrassment to the other organs and 
finally fulminate with disaster to the 
person involved. Third, the employee 
has not been able to stand the strain of 
the work as well as had been expected; 
his vision is less acute, or his heart is 
slightly weaker, or he has lost weight 
and numerous other conditions may be 
present. The transfer of these men to 
jobs that are more fitting to their phys- 
ical make-up relieves the tension and 
makes for happier, healthier and more 
alert employees. Fourth, an employee 
doing the same routine work day after 
day and year after year becomes set in 
his physical make-up, rutted in his men- 
tal reactions, and a definite psychical in- 
ertia sets in. Any exigency which occurs 
aside from the usual daily regimen is 
answered by the person only after long 
and arduous thought. He must bring 
up from the buried depths, brain-cell 
connections which take care of this un- 
usual occasion and in a strange manner 
associate facts in his brain over a period 
of several minutes which ordinarily 
ought to take but a fraction of a second. 
Physical and mental stock-taking of these 
individuals will elicit facts that will 
guide supervisors to train these men in 
other channels and in some cases cause 
transfers to other jobs where there are 
no exigencies which entail quick reac- 
tions to hazards. 


Recently examination of about 450 
chauffeurs in an industry revealed many 
of these men who originally were ac- 
ceptable two to five years before, now 
had serious conditions which needed cor- 
rection. Eight per cent had visual de- 
fects which rated them as definite risks 
as drivers. Happily, only four had eye- 
sight which was not correctable to a 
point allowing them to drive, while the 
others had normal vision returned to 
them with the application of glasses. 
About 15 had developed herniae since 
the last examination, 21 had a beginning 
hypertension, which while it did not in- 
capacitate them as far as their job was 
concerned would have become so if they 
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had not been advised as to its reduction. 

About five years ago, 1,664 laborers 
who had never been previously examined 
were checked up by a Medical Depart- 
ment. It was found that 522 of these 
men had conditions which made them 
definite risks on their jobs. Some of the 
causes were: 


Defective uncorrectable vision .... 159 
Advanced heart conditions ....... 61 
eer eee ere 137 
Prank herniae ............- pics ae 


Of the 1,142 others, 205 had defects of 
various kinds with definite need for cor- 
rection but which were not serious 
enough to be a hazard. I must repeat 
that laborers are exposed to accidents 
more than any other group of workers. 

It may not be possible from a finan- 
cial or labor standpoint to meet the ideal 
condition of yearly examinations. If 
this obtains, then a modified program 
should be outlined whereby it is manda- 
tory for those working in the more 
hazardous occupations to be examined 
at definite intervals, e.g., chauffeurs un- 
der 35 years of age—each three years; 
under 45 years of age—each two years 
and over 45 years—each year. The same 
should hold true for crane operators, 
linemen, splicers and others who work 
with live wires. Laborers on a general 
average should be examined at least once 
in five years. Also, in this connection, 
those who do not have hazardous jobs 
but require special sense alertness should 
have these senses checked up regularly. 
The telephone girl for vision and hear- 
ing; those working around and in man- 
holes for smelling ability; and indexers 
for visual acuity. 


The constant supervision of a physi- 
cian who can detect signs of disease in 
an employee and temporarily absent him 
from the job is invaluable in preventing 
accidents. The severe cold with its toxic 
effects, probable tearing of the eyes, a 
degree or so rise in temperature; an 
ulcer of the stomach with a constant 
dragging, gnawing sensation in the pit 
of the abdomen; a heart condition which 
only causes shortness of breath on exer- 
tion; a moderately increased blood pres- 
sure, with its concomitant lightheaded- 
ness and periodic dizziness; a chronic 
tonsillitis, with constant absorption into 
the blood of toxic material which in 
turn causes a feeling of lassitude and 
malaise; diabetes and kidney conditions 
which sometimes for years only manifest 
themselves by a feeling of tiredness, 
weakness and often blurring of vision; 
and innumerable other ailments that-are 
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not necessarily incapacitating; but need 
I emphasize that the employee is more 
prone to accident when suffering with 
such conditions. 

A solicitous interest in the man when 
he is ill at home by a visit from the doc- 
tor or the nurse instills a spirit of fra- 
ternalism which is continued when he 
returns to the job. He is much more 
willing to cooperate as part of the “big 
family” in the accident prevention pro- 
gram. The company had shown an in- 
terest in him when he was down, which 
he is now anxious to reciprocate by mak- 
ing every effort to do the job in the right 
way. 


Every employee who has been absent 
from work for more than three days 
because of illness should be examined by 
the doctor before he is allowed to return 
to work. No one can be sure of the 
reason for the man’s absence. A con- 
scientious worker will often return be- 
fore his illness has even partially cleared 
up. Too often the residue of an illness 
is more devastating than the illness it- 
self. Commonly the illness causes an 
exacerbation of a chronic condition or 
lights up an old smoldering subacute 
disease. At present when occupational 
disease is considered as “any illness that 
arises during the course of work,” the 
possible contamination of a scarlet fever, 
measles, or diphtheria case, and particu- 
larly the tuberculosis cases, returning to 
work before the disease has expended 
itself, can cause unusual inroads into the 
compensation budget. Also, weakness, 
dizziness and uncertainty of physical 
movements in a worker who has just 
returned from an absence due to illness 
have accounted for many serious in- 
juries. 

If this program is too ambitious for 
some concerns, certainly employees who 
have suffered prolonged illness or serious 
acute conditions should be thoroughly in- 
vestigated. A program of this kind may 
be the means in time of covering most 
of the employees for periodic physical 
examination. 

One cannot take the space that would 
be necessary to cover the relation of un- 
usual mental reactions to accidents, but 
I will emphasize that foremen can and 
do aid materially in keeping the accident 
rate low by knowing the characteristics 
of their men, their home conditions and 
are able to ascertain when these condi- 
tions change. A man with a seriously 
ill wife or child cannot keep his mind 
on every detail of a complicated job. 
The fellow who is going to be married 
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tonight certainly is not in tune with all 
the hazards of his surroundings. The 
employee who expects that a collector is 
going to be at the door at lunch-time to 
dun him for last month’s rent has his 
mind on how to stall him off another 
month. An effort to solve these prob 
lems may take time but not nearly as 
much time as it does to heal a broken leg 
or an amputated arm. 

Education in personal hygiene on a 
mass basis has accomplished much in the 
maintenance of a healthy state. If, how- 
ever, this education could be given in a 
personal way from an individual stand- 
point, I believe it would be much more 
beneficial. This can be accomplished by 
combining the periodic physical examina- 
tion with a personal, frank talk by the 
examining doctor. This doctor has taken 
the individual’s history of the employee’s 
daily program as well as any untoward 
symptoms, he has performed his exami- 
nation and now he tells the person what 
he has found wrong, why it is wrong, 
what he has been doing to make it 
wrong, how it can be corrected and how 
it can be avoided in the future. This 
education strikes home, is to the point, 
and cannot help but make an impression. 
In addition, the employee has not re- 
ceived a whole mass of information 
about all illness which, according to his 
imaginative powers, he might apply to 
himself and, as a result, in time become 
a full-fledged hypochondriac. 

We must not only think of maintain- 
ing a healthy employee in our program 
for accident prevention, but we are obli- 
gated to restore health to the injured 
individual. This obligation performed 
in the proper manner also returns to the 
job a willing worker who now enthusi- 
astically endeavors to do the best he can 
and can do it because his body is in 
prime condition and his limbs are unim- 
paired. 


The effects of medical care of an in- 
jured worker depend largely upon the 
experience of the physician who is treat- 
ing the case. It is essential if a doctor 
is to be successful in traumatic work 
that he look at each injury as an analyst, 
as a scientist, as a lawyer, and as a busi- 
ness man. First, he should be particular- 
ly definite in his diagnosis. All accident 
cases demand a thorough physical check- 
up with the patient completely stripped. 
An individual may only complain of a 
severe contusion of the hand, the pain in 
this member often overshadows the abra- 
sion on the leg which is discovered later 
when he disrobes to retire. Cases of so- 
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called back strain may be treated for 
days until the patient himself notices a 
bulging in his inguinal region. The 
rigidity present after a person receives 
a severe blow in the abdomen may go 
unnoticed for hours and a ruptured 
spleen or liver neglected because the in- 
dividual in his frenzy to get home has 
convinced the doctor that he feels all 
right. The physician specializing in trau- 
matic work must be exceedingly careful 
in the wording of his diagnosis. His 
records should be clear, accurate and up- 
to-date. In making a diagnosis the doc- 
tor must be guided more by the signs 
than by the symptoms. If he can find no 
signs of injury, he should state that he 
can find no objective signs but subjec- 
tively the patient complains of pain, 
dizziness, etc. We must realize that a 
diagnosis that is made must be substan- 
tiated before a legal body. A Claim 
Department of a Company can be ma- 
terially aided in its decisions by the defi- 
nite and complete diagnosis of the doc- 
tor. However certain he is of the 
accuracy of his diagnosis in a traumatic 
injury, he must have every possible proof 
of its correctness. He must make free 
use of the laboratory for corroborative 
tests. X-rays must be taken on the 
slightest provocation. He must realize 
that even though he is definitely con- 
vinced that he has made a correct diag- 
nosis, he may have actually to prove his 
contention to a referee who has already 
heard an opposite opinion given. Every 
accident case no matter how trivial is a 
potential source of medico-legal debate. 
There is no better proof than certified 
laboratory reports and pictures of the 
structures taken immediately after the 
accident. The doctor in addition must 
have an inquiring mind. He should be 
ready to adopt and endorse the employ- 
ment of methods of treatment which 
may be new and yet which have been 
soundly established as desirable. He 
should be a diplomat of the highest order 
so that he may successfully handle both 
the patients and the many others who 
are indirectly concerned. He should be 
accessible at all times, and this accessi- 
bility should not be merely physical, but 
should be psychological. 


In continuing the discussion of proper 
medical attention, I must include with- 
out distinct differentiation rehabilitation 
work, because rehabilitation work com- 
mences at the moment the accident 
occurs. The doctor must keep in mind 
that the severity of the accident depends 
upon the outcome of the injury. For in- 
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stance, a pin prick may not seem to be 
a severe accident, but if the outcome of 
that injury is the loss of a member 
through infection, it is an extremely se- 
vere injury. Usually the outcome of 
the injury is very greatly affected by 
the nature of the treatment, and a great 
responsibility therefore lies upon the 
doctor. The severity of the accident 
depends upon the time lost from work 
and the extent of the deformity. A vast 
amount of lost time can be saved and 
inestimable good done by intelligent and 
persevering care from the moment the 
injury happens until it is finally cleared 
up. 


Close supervision of each patient by 
the doctor permits the instituting of 
early remedial measures and aids in the 
restoring of complete usefulness. There 
should always be immediate antisepsis 
of an injury by the First Aider, followed 
immediately by review by the doctor and 
again by a second review by the doctor 
within 48 hours. It is only in this way 
that the physician can ascertain that 
infection is commencing and take steps 
to stop any further invasion of the patho- 
genic organisms. The average lay per- 
son does not recognize the signs of early 
pus formation and therefore will only 
voluntarily return for treatment when 
the infective process is in full bloom. If 
the doctor is given the cooperation of 
the patient and the Company, the occur- 
rences of preventable infection can be 
brought to a bare minimum. 

If an infection has taken place, the 
close surveillance of the injury by the 
doctor permits the instituting of extreme 
measures to curtail any further invasion 
of the tissues. Inflammation in a limb 
that is being moved or irritated by cloth- 
ing or suspended so that drainage is 
poor, fulminates rapidly and spreads ex- 
tensively. Rest, freedom from work, 
and constant applications of abortive 
solutions, may obviate the complication 
in a few days whereas partial treatment 
and light work may result in weeks and 
even months of lost time. 


Passive motion of parts that have been 
splinted after a fracture should be in- 
stituted immediately after knitting oc- 
curs. Movement of badly burned areas 
should be required as soon as possible, 
even at the risk of breaking down heal- 
ing tissue, to avoid resulting deformity 
and loss of function. 

In prescribing treatment for an in- 
jury, if two courses of action are pos- 
sible, that method must be pursued 
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which will restore the patient to the 
greatest possible usefulness. It is ob- 
vious that from any angle of economic 
or humanitarian consideration that a 
longer course of treatment in some cases 
is cheaper and better. 

Such decisions require that the doctor 
have more than a superficial interest in 
the successfulness of his work. It is 
easier to dismiss a sprained back after 
strapping it up and telling the man to 
return in a week or two or telling him 
to take it easy for a while and come back 
if the pain does not go away. All sprains, 
particularly of the back, should be in- 
vestigated for diseased conditions which 
usually extend the period of incapacity 
beyond that reasonably to be expected 
from the immediate injury. Such dis- 
eased conditions may be found in diseased 
tonsils, bad teeth, etc. Such thorough 
investigations with attendant costs are 
often considered to be a waste of money 
by some laymen. These laymen have not 
grasped the significance of our present 
Workmen’s Compensation Laws which 
can force a company to pay for the dis- 
ability of the worker resulting from an 
aggravation of a previously existing con- 
dition when such aggravation results 
from an accident. 


Similar to the problem of sprains in 
traumatic procedure, is that of the treat- 
ment of eyes. Beginning in the field and 
ending in the doctor’s office there is 
probably no class of frequent injuries 
which is so constantly mistreated in in- 
dustrial organizations. Most textbooks 
on First Aid make the serious error of 
advising attempts to remove foreign 
bodies from the eye at the time they 
enter, by the use of some handy material 
such as a handkerchief or even a match 
stick. It should be an offense involving 
discharge for an employee to remove 
anything from a fellow employee's eye 
in the field. That should only be done 
by a doctor and preferably by an oculist. 
The First Aid treatment should be the 
insertion of so-called eye ointment or 
petroleum jelly and the bandaging of 
the eye, followed by immediate attention 
by the doctor. In any eye case, whether 
it involves merely a slightly imbedded 
foreign body, a scratch to the cornea of 
the eye, an irritation or injection, the 
eye should be examined by an oculist 
and this opportunity taken of determin- 
ing the employee’s visual acuity and the 
general health of the eye. Such examina- 
tions frequently disclose a diseased con- 
dition which might be later attributed 
to the accident. Frequently the oculist 
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will find that the employee’s eyesight is 
defective, and no arguments need be ad- 
yanced to impress upon you the impor- 
tance of correcting defective eyesight in 
order to prevent accidents. This abso- 
lute rule of examination of each injured 
or irritated eye by an oculist guarantees 
as much as possible against infections, 
ulcers, or scarred corneas through neg- 
lected abrasions, and against defective 
vision due to retinal reactions from in- 
tense variations of light. Once this pro- 
cedure is instituted the occurrences of 
such infections, ulcers or visual defects 
due to failure to conform to these rules, 
stand out as striking examples to be used 
in educating the employee to the impor- 
tance of obedience to the regulation con- 
cerning reporting of accidents and ob- 
taining the proper treatment. The 
problem which seems insuperable at the 
outset gradually solves itself if given 
a reasonable degree of emphasis by the 
medical and accident prevention organi- 
zations. 

Again when the force of the blow 
should have caused a serious injury— 
regardless of how slight the signs and 
symptoms may be, always treat the in- 
jury as serious until it is absolutely 
proved to be otherwise. 

Finally an injured employee should be 
discharged as cured, only after every im- 
plement known to medical science has 
been brought into play to restore full 
function to the individual. 

We have reason to believe that such 
provisions as are advocated here are 
justified because of these results: 


1. A definite decrease in the number of 
serious injuries—cases are not prolonged be- 
cause of complicating degenerative diseases. 

2. The reduction of severity, i. e., fatalities 
lessened, lost time reduced for all types of 
general injuries. 

3. A very low incidence of infection as a 
factor in our problems. 

4. The very considerable reduction of 
compensation awards for deformities and 
permanent partial disabilities. 

5. The improved morale of the working 
forces due to their knowledge and appreci- 
ation of the genuine interest and efficient care 
being taken of them by their company. 

6. The increased working ability of the 
men in the field through their being kept as 
nearly as possible in first class condition 
in so far as physical disability is concerned. 


You will note that the humanitarian 
side of this general problem has not been 
emphasized. Elaboration of this theme 
is neither necessary nor desirable. It 
should be apparent to everyone, that if 
suffering is prevented or decreased, if 
the loss of time for a given injury is 
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reduced, if deformity and permanent dis- 
ability is prevented and if the employee’s 
opinion of the company is changed from 
that of distrust and cynical misunder- 
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standing to pride and appreciation, the 
humanitarian aims of the medical and 
executive organizations have been fully 
attained. 





Judges Are Announced for 1938 


Prize Awards 


UDGES for the several prize awards 

administered by the Edison Electric 
Institute for the year 1938 have been 
announced by Mr. H. P. Liversidge, 
Chairman of the Prize Awards Commit- 
tee. 

The closing date for papers entered 
for the Byllesby, Forbes, Lindemann 
and McGraw prizes was March 1, and 
the closing date for the Coffin, Curtis, 
Hughes, and Martin awards is Anril 1. 

Announcements of the prize = *2rs 
will be made at the Edison Electric In- 
stitute convention in June. 

The judges are: 


H. M. BYLLESBY PRIZES 

Dean JoHN T. Mappen, Chair- 
man, New York University, Wash- 
ington Square East, New York City. 

B. F. BraHeENey, Vice-President, 
Public Utility Engineering & Service 
Corp., 231 South LaSalle St., Chi- 
cago, III. 

W. Paxton Littte, Treasurer, 


Niagara Hudson Power Corp., 15 


Broad St., New York City. 


B. C. FORBES PRIZE 

J. F. Owens, Chairman, President, 
Oklahoma Gas & Electric Co., Okla- 
homa City, Okla. 

A. J. Van Derzee, Vice-Presi- 
dent, The Milwaukee Electric Rail- 
way & Light Co., Milwaukee, Wis. 
(Another member to be appointed.) 


A. L. LINDEMANN PRIZES 

L. E. Morratt, Chairman, Edi- 
tor, Electrical Merchandising, 330 
West 42nd St., New York City. 

Miss Mitprep Nicuo s, Director, 
Home Economics, Graybar Electric 
Ce., Inc., 420 Lexington Ave., New 
York City. 

Miss Apa Bessie SWANN, Direc- 
tor, Home Service Center, The 
Crowell Publishing Co., 250 Park 
Ave., New York City. 


JAMES H. McGRAW PRIZES 
Joun C. Parker, Chairman, Vice- 
President, Consolidated Edison Co. of 
New York, Inc., 4 Irving Place, New 
York City. 


J. T. Barron, Vice-President, 
Public Service Electric & Gas Co., 80 
Park Place, Newark, N. J. 

W. I. Suicnter, Professor of Elec- 
trical Engineering, Columbia Univer- 
sity, New York City. 


CHARLES A. COFFIN AWARD 

C. W. Kettocc, Chairman, Presi- 
dent, Edison Electric Institute; 
Chairman, Engineers Public Service 
Co., Inc., 90 Broad St., New York 
City. 

Kart Taytor Compton, Presi- 
dent, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

H. P. Liversince, Chairman, Prize 
Awards Committee—Edison Electric 
Institute ; Vice-President, Philadelphia 
Electric Co., 1000 Chestnut St., 
Philadelphia, Pa. 


AUGUSTUS D. CURTIS AWARD 
Howarp C. Myers, Editor, Archi- 
tectural Forum, 135 East 42nd St., 
New York City. 
S. R. McCann tess, Instructor of 


Lighting, Yale University, New 
Haven, Conn. 

KENNETH Macers, Advertising 
Manager, The Cincinnati Gas & 
Electric Co., Cincinnati, Ohio. 

GEORGE A. HUGHES AWARD 
RatpH H. Jones, President, 


Ralph H. Jones Company, Carew 
Tower, Cincinnati, Ohio. 

Ext C. BEenneTT, President, Ben- 
nett-Watts-Haywood Co., 1836 Eu- 
clid Ave., Cleveland, Ohio. 

Hucu FE. AcNnew, Chairman, 
Dept. of Marketing, New York Uni- 
versity, New York City. 


THOMAS W. MARTIN AWARD 

Puiwip S. Rose, Editor, Country 
Gentleman, Curtis Publishing Co., 
Philadelphia, Pa. 

Dr. E. A. Wuire, Director, Com- 
mittee on Relation of Electricity to 
Agriculture, 58 East Washington St., 
Chicago, IIl. 

Georce W. Kaste, Editor, Elec- 
tricity on the Farm, 24 West 40th 
St., New York City. 
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Gas Pressure Relays 


Final Report on Analysis of Replies from Foreign Correspondents 
to the Electrical Equipment Committee, E.E.I. 


OURTEEN replies were re- 
ceived to the questionnaire sent 
out by the Electrical Equipment 
Committee of the Edison Electric In- 
stitute through the Foreign Practice 
Group on the use of the gas pressure 
relay. 
A digest of these replies is given here- 
with. 
Historical 


Experimental work on the gas pres- 
sure relay was started in 1924 and the 
relay was applied to practice the follow- 
ing year. With the exceptions of one 
country, where the relay is not used; 
one, where the relay has been used ex- 
tensively only within the last year; and 
one, where only one trial installation 
was made in 1931, the remaining coun- 
tries indicate a general use of the relay 
from ten to fifteen years. It appears 
that about 80% of the transformers in 
Germany over 5000 kv-a, somewheres 
between 10 and 25% of the transform- 
ers in Sweden over 1000 kv-a and about 
20% of the transformers in Switzerland 
are so equipped. In Belgium the use of 
Buchholz protection is almost general. 


Application 

In practically all cases the relays are 
supplied by the manufacturer with the 
transformer, although occasionally re- 
lays have been added at a later date by 
the customer. There is apparently no 
definite limit as to the minimum size 
of transformers so protected. 

The relay is almost always connected 
to sound an alarm on the slow accumu- 
lation of gas and trip the bank on the 
sudden appearance of gas pressure. The 
practice of using balanced protection, in 
addition to the gas pressure relay, varies 
materially. Three correspondents state 
that both types of protection are used in 
order to provide protection for the bush- 
ings and switches. Three other corre- 
spondents state that current differential 
protection is not used with the gas pres- 
sure relay. In one country these gas 
pressure relays are also applied to auxil- 
iary and grounding transformers with 
the main transformer installations. 


R. A. Hentz, Sponsor 


Experience 


The degree of protection has been 
stated generally as fair, satisfactory, 
good or excellent. One experimental in- 
stallation was considered to be unsatis- 
factory and in one country the installa- 
tions were too new to warrant an ex- 
pression of opinion. 

All correspondents mention the fact 
that air must be excluded from the 
transformer before the protection is 
supplied, or otherwise false indications 
will be obtained. In fact, some corre- 
spondents go so far as to state that this 
is an advantage of the relay in so much 
as entrapped air allowed to remain in 
a transformer may be the cause of fail- 
ure. A common cause of entrapping air 
seems to be due to the practice in Europe 
of circulating the oil in the transform- 
ers. They also make a point of the fact 
that the relay is inherently an oil level 
indicator. All correspondents, except 
one, feel that the value of the slow ac- 
cumulation of gas alarm feature is fully 
justified. 

Advantages 


The advantages cited are simplicity, 
sensitivity, ability to check failures at 
their inception with the associated ad- 
vantages of diminishing the extent of 
the damage to the transformer and the 
elimination of- elaborate testing to indi- 
cate that the protective system is proper- 
ly connected. Particularly mentioned is 
its ability to respond to turn faults and 
to check faulty operation of tap changer 
equipment. 

With the exception of one country, 
where a 10% reduction in insurance is 
granted, apparently no reduction in fire 
insurance rates has been obtained due 
to the use of this device, although one 
correspondent points out that because 
the damage to the transformers has been 
minimized, the insurance companies are 
more ready to settle in full for the dam- 
age. Some correspondents stated that 
there were no theoretical disadvantages, 
others cited the possibility of operation 
by the oil circulating pump, the exces- 
sive royalty costs and necessity for mak- 
ing a thorough test on each model. One 
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correspondent stated knowledge of a 
case where the tripping float did not 
function fast enough to prevent serious 
damage to the transformer. 


Miscellaneous 


Apparently most European transform- 
ers are provided with a conservator, all 
transformers in Germany being so ar- 
ranged. One correspondent mentions 
attempts which have been made to apply 
the device to transformers not equipped 
with conservators. One correspondent 
states that a similar relay, known as 
“Bendmann Protection” can be applied 
to such transformers. 

The correspondents state that the gas 
pressure relay is applicable to tap chang- 
ers, static condensers, Peterson coils and 
induction regulators. One correspondent 
meritions tests made for use on alter- 
nators with the relay arranged to mea- 
sure the density of the circulating air. 

Pertinent abstracts from the letters 
received are as follows: 


Foreign Comment 
1 


“After installation these relays functioned 
to sound the alarm on several occasions, on 
none of which was any trouble found in 
the transformer bank to justify their action. 
Apparently, a healthy transformer will ger- 
erate a small amount of gas in the oil with- 
out any difficulty existing in the windings. 
This gas, which accumulated in the relay, 
caused it to operate while the transformer 
was perfectly sound. Some of the operations 
occurred without the presence of gas, which 
indicated that the relay was sensitive to 
vibration or shocks which did not originate 
from defects in the transformer units. After 
being left in service for about four years, 
they were disconnected as a result of lack 
of confidence in their indications for the 
reasons as outlined above.” 


* * * 


2 


“Our experience indicates that the slow 
gas accumulation alarm device of Buchholz 
relays, even when they are already protected 
with differential protection, is justified. The 
history of the only operation on our system 
of these relays is given below, being an 
extract from a field report: 

“The high tension switch of bank No. 2, 
the switch of generator No. 2 and tie No. 2 
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tripped simultaneously and the Klaxon 
alarm rang. 

“Upon opening the transformer we found 
that there had been a small flash at the tap 
changing switch and that the contacts had 
been somewhat burnt so that we are now 
proceeding to replace these contacts by others 
we had in our stores, then we are planning 
to test the transformer with partial voltage 
and put the unit back into service. It is 
interesting to note that in this case the dif- 
ferential protection had no opportunity to 
operate as there was no short circuit or 
flash to ground and the arc was limited to 
play between the loose contacts establishing 
a partial open circuit. The Buchholz pro- 
tection showed its value by limiting the dam- 
age to a negligible proportion’.” 


* * * 


3 


“The gas pressure relay is now being ap- 
plied to all new transformers on our sys- 
tem. It is also being applied to all unit 
auxiliary and earthing transformers and to 
all main power transformers as and when 
they are taken out of service for repair. 

“In our opinion, the gas pressure system 
of protection has marked advantages in 
simplicity and economy over any other sys- 
tem of transformer protection. It is, how- 
ever, to be recognized that it does not af- 
ford protection to bushings and thereforé 
does not replace balance protection, but only 
supplements it. 

“We have had two cases of relays func- 
tioning on an unfaulted transformer due to 
the oil level being incorrect. These cases, 
however, cannot be counted against the gas 
pressure relay. There was also one case of 
a relay functioning due to it being put into 
service before all air had been driven off 
the windings of a new transformer. 

“There has been no case in which a relay 
has failed to function on a faulty trans- 
former. 

“We have had one case of successful op- 
eration in which a core fault was cleared 
at a very early stage in its development. 

“The only serious disadvantage of the 
gas pressure relay known to us is the ex- 
cessive royalty cost. It must, however, be 
mentioned that in spite of the apparent 
simplicity of the gas pressure relay, it is 
essential to make a most thorough type and 
routine test on each model. It is further 
essential to recognize that many existing 
transformers are so designed that gas ac- 
cumulations may be extensive before the gas 
starts to flow through the relay. It is, there- 
fore, important to study the design of the 
transformer covers and their connections to 
conseryator to get the most effective results 
from gas pressure relays.” 


* * * 


4 


'“We do not use differential protection, it 
being too expensive, the functioning difficult 
to inspect and, in our opinion, much less ef- 
fective than Buchholz relay protection. 
“Certain faults, such as short circuit be- 
tween turns, arcs to ground, insufficient oil 
in the transformer tank, have been eliminated 
by the functioning of the Buchholz relay. 
“Certain faults have been eliminated en- 
tirely in the beginning, so much so that it 
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was necessary to disassemble and make very 
complete searches in order to be able to 
show up the faults. 

“Protection by the Buchholz relay has al- 
ways eliminated the internal faults in the 
transformers before severe damage was 
caused. 

“In case of shortage of oil, either on ac- 
count of a leak in the tank or extreme cold, 
the alarm operated by the relay functions, 
which permits intervening in time. 

“I do not know of any other example of 
the application of the gas relay than for 
transformer protection, although certain 
tests have been made in order to use these 
relays, with certain modifications, for the 
protection of alternators functioning with 
closed circuit ventilation.” (One company 
indicates that in this case the relay is ar- 
ranged to measure the density of the cir- 
culating air.) 

* * * 


5 


“It was particularly noted that in the first 
years of application incorrect operations oc- 
curred due to improper construction of the 
oil circulating system, in that the circulating 
pumps sucked in air which was not ex- 
tracted in the air separators provided. This 
air accumulated gradually in the Buchholz 
relay and finally the relay reacted. Also 
after maintenance on transformers, it has 
been noticed from time to time that small 
air bubbles have accumulated in similar 
manner. If the protection is used for alarm 
purposes, as is normally the case, and if 
it has been established that the accumulated 
gas is not combustible, then there is no rea- 
son to consider the operation of the relay as 
a disadvantage in regard to the service. The 
operation of the relay caused by the lower- 
ing of the oil level as a result of severe 
cold spells during the winter, cannot be con- 
sidered as an incorrect one; on the contrary, 
it brings to the attention of the operating 
people the possible necessity of adding oil 
to the transformers. 

“Undesirable trippings have occurred in 
some infrequent cases due to oil repercus- 
sions during severe (through) faults. These 
cases should, however, be extremely rare be- 
cause of the improved relay design. It 
should not be overlooked that a periodic 
inspection of the relay will help to prevent 
incorrect operations as may be caused by 
clogging of the oil or leaks in the floats. 

“Through the application of Buchholz re- 
lays, it has so far not been possible to ob- 
tain a reduction of the premiums charged 
by the insurance companies. However, in 
case of damage, they have come to an un- 
derstanding to this extent, that that share of 
the damage which the insured normally 
should pay for, has been reduced or com- 
pletely waived. The negotiations with the 
insurance companies are being continued. 

“The favorable relations with the insur- 
ance companies can be attributed to the fact 
that due to the application of the Buchholz 
relay, the extent of the damage is smaller 
than by application of other means of pro- 


tection.” 
* # * 


6 
“There is a similar relay which is called 
‘Bendmann Protection’ and which can be 
applied to transformers not equipped with 
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conservators. This relay is described in 
the ‘Elektrotechnische Zeitschrift?’ (ETZ) of 
February 25, 1937, page 217. Our company 
has no experience with this type of protec- 


tion.” 
. 6.2 


7 


“The application of Buchholz Protection 
on transformers without oil conservators has 
caused difficulties. The tests with the relay 
models especially designed for this purpose 
have not given entirely satisfactory results. 
Gases generated very slowly are known to 
have passed by the relay. 

“The licensed company in this country 
has from time to time employed a different 
arrangement on transformers of some thou- 
sand kv-a whereby a baffle plate of insulat- 
ing material was placed on an angle be- 
low the oil level. This plate had to have the 
necessary openings for bushings. A _ cor- 
responding seal was placed between this 
plate and the transformer tank. The relay 
was connected at the highest point of this 
baffle plate. The oil had to be sucked up 
by means of a pump. Less than normal pres- 
sure exists in the relay as long as oil re- 
mains in it. Actual (practical) tests’ are 
supposed to have proved the efficacy of this 
arrangement.” 

- @} @ 
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“According to our knowledge Buchholz 
relays have functioned on unfaulted trans- 
formers only if the respective transformers 
had to be assembled on site and were, 
therefore, not properly evacuated. The test 
with a burning match is giving quick and 
reliable information as to the nature of the 
collected gas.” 

* * * 
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“Apparently the only disadvantage is 
where a pump for oil circulation is applied 
to a transformer. In this case we have ex- 
perienced that aside from the fact that the 
pump may draw air inside the transformer 
there may be an alarm or a tripping at 
the starting or at the stopping of the pump 
due to the elasticity of tank and other cool- 
ing parts.” 


Descriptive Bulletins 


Several of the correspondents sub- 
mitted bulletins and descriptive data 
which may be of interest and which, no 
doubt, can be obtained by writing to the 
companies or persons indicated. 


1. “Operating Experience with the Buch- 
holz Protective Device for Transformers.” 
This is a booklet describing the relay and 
giving the performance record of the relay 
in 97 cases of fault, the case history of 63 
of which is given in detail. This booklet has 
been prepared by: 
Max Buchholz 
Amalienstrasse 1 
Kassel, Germany 


2. “Fundamental Principles Underlying 
the Problem of the Protection of Generators 
and Transformers,” by H. Puppikofer 

“Bulletin Oerlikon” No. 105/6—March/ 
April 1930 
This article gives a brief description and 
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application of the Buchholz relay as fur- 
nished by the Swiss Licensee 
Ateliers de Construction Oecerlikon 
Oerlikon, Switzerland 

3. Bulletin TRO/V 1047 b—Buchholz- 
Schutz briefly describing the Buchholz Re- 
lay and Bulletin TRO/V 1258—Buchholz- 
Schauglas describing a simplified version in 
which a visible indication only is given at 
the top of the transformer upon the accumu- 
lation of gas. 

Allgemeine Elektricitats Gesellschaft 
Berlin, Germany 

4. The Hackbridge Transformer Protec- 
tive Relay. 

A bulletin describing an English version 
of the relay in which the oil level in the 
gas accumulation chamber of the relay is 
remotely indicated by introducing the plates 
of a condenser into the chamber instead of 
the Buchholz float. This condenser forms 
part of the circuit of a local vacuum tube 
oscillator, so arranged that the change in 
oil level changes the capacity of the con- 
denser (by substituting gas for oil as the 
dielectric medium) and thus changes the 
oscillator’s output which is read on a meter 
located in the station. 

An auxiliary device operated by sudden 
pressure in the conservator pipe is arranged 
to trip the transformer by so changing the 
capacity of the condenser as to cause a re- 
lay in the output circuit of the oscillator to 
operate. 

The Hackbridge Electric Construction Co., 
Ltd. 
Walton-on-Thames, England 


Changes in Standard Ratings 
of Oil Circuit Breakers 


HE EEI-AEIC-NEMA Joint 

Committee on Oil Circuit Break- 
ers on March 16 gave unanimous ap- 
proval to the following proposed modi- 
fication of the standard Interrupting 
Ratings for outdoor oil circuit breakers 
in the Schedule of Preferred Ratings* 
approved by this Committee in 1934. 


Original Standard Approved 
Rating (Kva) Standard 
Voltage Rating Now Eliminated Rating (Kva) 
15,000 175,000 250,000 
23,000 150,000 250,000 
34,500 150,000 250,000 
46,000 150,000 250,000 
The manufacturers’ representatives 


in presenting this proposed change as- 
sured the committee that the elimination 
of the 150,000 kv-a interrupting ratings 
would not result in an increase in the 
price of breakers in the 23 kv, 34.5 kv 
and 46 kv classes and that the increase 
in price for the 250,000 kv-a breaker 
in the 15,000 volt class would not ex- 
ceed 12 or 14%. This means, of course, 
that a substantial increase in kv-a in- 
terrupting capacity will be obtained with 
little or no increase in the cost of cir- 
cuit breakers. 


*Published in January 1935 EEI Bulletin. 
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FARM SERVICE—AS OF DECEMBER 31, 1937 


NUMBER AND PERCENTAGE OF FARMS RECEIVING ELECTRIC SERVICE 












































* 1935 Census—Agriculture. 
** 1930 Census—Agriculture. 


Farms with Farms with Farms 
Total all Dwellings Dwellings Receiving 

Occupied Valued Valued Electric 

Farms* Under Over Service 

State (A) $500** (B) $500 (C) (D) 
United States .......... 6,422,088 2,093,996 4,328,092 1,241,505 
| ES as celine ee a aa 40,092 4,609 35,483 16,765 
New Hampshire ....... 17,147 871 16,276 9,718 
LO PA ae 25,741 1,768 23,973 7,572 
Massachusetts ......... 33,092 611 32,481 21,359 
Rhode isisnd .,........ 4,078 81 3,997 3,860 
ee 29,508 352 29,156 20,000 
New England ........ 149,658 8,292 141,366 79,274 
MOU science hates 168,269 6,175 162,094 87,787 
eee ee ee 28,818 462 28,356 19,722 
Pennsylvania .......... 186,127 9,459 176,668 84,636 
Middle Atlantic ...... 383,214 16,096 367,118 192,145 
WME cis Pecan Cans 244,451 20,608 223,843 92,595 
7) LE eee cere 193,461 22,657 170,804 51,582 
MIR es Ss 6 Sics he's ale a 225,093 21,036 204,057 51,865 
See eee 188,827 16,111 172,716 $4,031 
OS Pe ree ee 194,765 14,091 180,674 60,477 
East North Central .. 1,046,597 94,503 952,094 340,550 
ee ee ree 196,621 18,864 177,757 17,980 
MNES ca Tile cies & o's oleae 48 214,484 7,317 207,167 39,651 
NS Gs eee ae 267,176 63,887 203,289 25,860 
North Dakota .......... 77,193 10,977 66,216 3,277 
Seuth Dakota. .....6.064 78,359 13,684 64,675 3,321 
ree ree 128,814 10,614 118,200 12,583 
INE sa 825 chara gra mare 162,992 24,093 138,899 17,787 
West North Central .. 1,125,639 149,436 976,203 120,459 
ES Pee ere 10,134 697 9,437 2,788 

Maryland—Dist. of 

I 8 Sg va «)' 42,990 5,069 37,921 16,666 
NI oc oiccw cescieass 186,892 54,929 131,963 22,986 
West Virginia ......... 100,409 28,753 71,656 10,629 
North Carolina ........ 280,716 125,697 155,019 32,192 
South Carolina ....:.... 154,720 96,683 58,037 14,171 
Se ere 236.501 151,257 85.244 16.521 
Ng RRR i ale a te be 59,726 23,900 35,826 7,589 
South Atlantic ...... 1,072,088 486,985 585,103 123,542 
NE esse os eae ae 257.845 123,819 134,026 13.603 
yy eee eerie 250,192 127,179 123,013 25,079 
ee 258,227 171,466 86.761 20.938 
Mississippi ............ 292,112 216,307 75,805 7,012 
East South Central ... 1.058.376 638,771 419,605 66 632 
RES 2 ct Se wi kS,«.2 240,139 157,894 $2,245 7.889 
Eeamene «2.24.1 .hus. 162,978 107,744 55,234 8,008 
INI os san deuce en's 200,951 100,251 100,700 12.772 
TE eta cicomaeeba'sdawe 458,622 203,572 255,050 31,205 
West South Central ... 1,062,690 569,461 493,229 59,544 
ES EEE OE 46,150 18,712 27,438 4,582 
aE eer yy eee 41,919 11,140 30,779 20,109 
ME 6 6) 5:0 os 16,484 6,189 10,295 1,993 
A eee 59,065 18,050 41,015 9,625 
New Mexico ........... 38,059 17,978 20,081 2,100 
MII, = Sapa os aravare 6.008 Soe 17,681 5,081 12,600 6,870 
CN ee cracks @ gake sinio's 26,203 4,861 21,342 19,369 
NN oi Saeed pin «asta oo ae 3,365 850 2,515 1,276 
MONIIOER x s. << 5.5 0:02eo 248,926 82,861 166,065 65,944 
WRESEINSION: 66 ieee $1,105 15,347 65,758 47,045 
Os fin. Vacs Sh he as 61,137 12,003 49,134 29,016 
EINER os 5 + <erdvalein' svat 132,658 20,241 112,417 117,354 
se ene eee 274,900 47,591 227,309 193,415 


























Percentage 
Electrified 
D/A D/C 
(E) (F) 
19.3 28.7 
41.8 47.2 
56.7 59.7 
29.4 31.6 
64.5 65.8 
94.7 96.6 
67.8 68.6 
53.0 56.1 
§2.2 54.2 
68.4 69.6 
45.5 47.9 
50.1 52.3 
37.9 41.4 
26.7 30.2 
23.0 25.4 
44.5 48.7 
31.1 33.5 
32.5 35.8 
9.1 10.1 
18.5 19.1 
9.7 12.7 
4.2 4.9 
4.3 5.1 
9.3 10.6 
10.9 12.8 
10.7 12.3 
27.5 29.5 
38.8 43.9 
12.3 17.4 
10.6 14.8 
11.5 20.8 
9.2 24.4 
7.0 19.4 
12.7 22 
11.5 21.1 
5.3 10.1 
10.0 20.4 
8.1 24.1 
2.4 9.3 
6.3 15.9 
eT 92 
4.9 14.5 
6.4 12.7 
6.8 12.2 
5.6 12.1 
9.9 16.7 
48.0 65.3 
12.1 19.4 
16.3 23.5 
5.5 10.5 
39.0 84.7 
739 90.8 
37.9 50.7 
26.5 39.7 
58.0 71.5 
47.5 59.1 
88.5 104.4 
70.4 85.1 
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Model of the New York World’s Fair Building of Consolidated Edison Company, Inc. 


Construction Of Consolidated Edison World’s 
Fair Building Is Started 


(company or EDISON 


COMPANY of New York, 

Inc., and affiliated companies in- 
augurated construction of its building 
for the New York World’s Fair of 1939 
with appropriate ceremonies at the Fair 
Grounds in Flushing at noon on March 
10, 1938. More than one hundred 
men including the Board of Trustees 
of the Edison Electric Institute, were 
welcomed by Grover Whalen, President 
of the Fair, heard brief dedicatory re- 
marks by Floyd L. Carlisle, President of 
Consolidated Edison Company of New 
York and also a member of the Fair’s 
Executive and Finance Committees and 
Board of Governors, and George Mc- 
Aneny, Chairman of the Fair’s Board 
of Directors. The gathering then wit- 
nessed the driving of the first of the 
mammoth piles, 90 feet in length, upon 
which foundations for the building will 
rest. 

Mr. Whalen eulogized Mr. Carlisle 
for his part in the development of the 
Fair, and expressed appreciation for his 
vision and energy as a member of the 
Fair’s Committees and Board. Mr. Mc- 
Aneny emphasized the tremendous part 
that light will play in the Fair. New 
lighting effects of many kinds will be 
used to dramatize the architectural 
beauty of the buildings and to educate 
the public in new possibilities in the 


lighting field. 


“Consolidated Edison is very glad in- 
deed to participate in the New York 
Fair,” Mr. Carlisle said, “‘as its signifi- 
cance is not only municipal and national 
but world-wide in its importance to 
mankind. 

“The purpose of the exhibit we will 
make in our building is to identify the 
services of Consolidated Edison with the 


life of the people of this great city. Our 
services enter into every phase of that 
life. We intend to make a dramatic 
representation of the integral part in the 
industrial and social life of New York 
played by Consolidated Edison.” 
Following the outdoor ceremonies, 
the guests were entertained at luncheon 
in the Administration Building. Speak- 


Mr. Carlisle at the controls of the monster pile driver which drove the 90-ft. 
piles for the foundation of the building—Mr. Whalen is standing by 
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ers were Mr. Whalen, Mr. Carlisle, 
Gene Buck, noted composer, and Olin 
Downes, music critic of the New York 
Times. 

In reporting progress to the gathering 
Mr. Whalen said that upwards of 300 
exhibitors had pledged participation in 
the fair, exhibitors including about 200 
business and industrial organizations, 
thirty-two States, two territories, sixty- 
four nations and the League of Na- 
tions. A total of $150,000,000 would 
be invested in the fair, he said. Each of 
the speakers told those present that the 
fair provided U. S. business an un- 
paralleled opportunity for placing the 
story of its accomplishments before the 
world. The “World of Tomorrow” 
will be fashioned, they suggested, along 
the lines pursued and projected today. 

The Fair will be open for 160 days, 
and will be able to handle a million visi- 
tors a day. A preview of the Fair is 
now being arranged for April 30 of this 
year, so that the public may gain at this 
time a conception of what the completed 
Fair will offer a year from new. 

The Consolidated Edison building is 
being erected upon a plot of 75,183 
square feet in the Means of Production 
Zone on an avenue leading from the 
Theme Center to the New York State 
amphitheatre. 

The architects of the building are 
Harrison & Fouilhoux, who designed 
the Perisphere and Trylon, the dominant 
architectural group of the exposition. 
Exhibits in the structure have been de- 
signed by Walter Dorwin Teague. 

The central portion of the structure, 
directly back of the centre of the glass- 
enclosed fountain, will be known as 
“Panorama Hall.” It is to be a semi- 
circular chamber 125 feet wide, with a 
50-foot ceiling, capable of accommodat- 
ing 800 visitors. In it will be displayed 
a great two-dimensional model of New 
York from Yonkers to Coney Island, 
designed to tell the whole story of Con- 
solidated Edison service in electricity, 
gas and steam. The power stations of 
the organization, its gas containers and 
steam plants are to be shown. 

In the extreme left wing of the build- 
ing will be the apparatus which air- 
conditions the entire structure, various 
other needed mechanisms and electrical 
contrivances of latest pattern, and an in- 
formation booth for public convenience. 
On the second floor provision has been 
made for general offices and a private 
lounge. 

Among the guests at the luncheon, 
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held after the dedication ceremonies, 
were: C. W. Appleton, Hugh Cuthrell, 
Joseph P. Day, Harold C. Dean, Wil- 
liam L. Diehl, Louis K. Egan, Roy K. 
Ferguson, W. S. Finlay, Jr., Alexander 
Forward, O. H. Fogg, P. H. Gadsden, 
William J. Hagenah, W. P. Holcombe, 
George H. Howard, J. F. Hunter, G. 
Clayton Irwin, E. F. Jeffe, D. C. John- 
son, C. W. Kellogg, William Kelly, 
A. H. Kehoe, G. L. Knight, Clarence 
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L. Law, H. P. Liversidge, J. F. Mac- 
Lane, George V. McLaughlin, A. C. 
Marshall, George C. Meyer, Robert 
Moses, W. Cullen Morris, Preston S. 
Millar, F. H. Nickerson, James H. 
Perkins, W. H. Sammis, A. H. Schoell- 
kopf, E. H. Sniffin, C. E. Stephens, John 
Stilwell, R. H. Tapscott, C. A. Tat- 
tersall, T. H. Taylor, Edmund W. 
Wakelee, Bernard F. Weadock and Stu- 
art Wilder. 








RESIDENTIAL ELECTRIC SERVICE AND COST OF LIVING 
Index Numbers—1913 = 100 
Average Average 
Annual Average Revenue Residential 
Jse Annual Per Cost of Electric 
Year Kwhr Bill Kwhr Living (a) Service 
December 1937...... oak ce, $34.81 4.39c 148.2(b) 50.5 
December 1936. ....6....i% 727 33.81 4.65 143.6(c) 53.4 
December 1935............ 672 33.53 4.99 - 141.7 (d) 57.4 
December 1934.......... 624 33.07 5.30 137.8(e) 60.9 
December 1933............ 595 32.56 5.49 134.6 63.1 
ee a: _’ are 597 33.25 5.57 133.5 64.0 
December 1931..:......%.. 578 33.18 5.74 148.3 66.0 
December 1930............ 543 32.58 6.00 163.6 69.0 
December 1929.........5.. 499 31.44 6.30 173.7 72.4 
December 1928............ 460 30.36 6.60 173.2 75.9 
December 1927............ 444 30.19 6.80 175.0 78.2 
December 1926........00. 428 29.87 6.98 178.3 80.2 
Drectmaner 1925... 000600. 398 28.90 7.30 181.3 $3.9 
December 1924............ 378 27.25 7.20 174.3 82.8 
December 1923............ 368 26.50 7.20 174.7 $2.38 
December 1922........0.. 359 26.50 7.38 170.3 $4.8 
December 1921. .......65.4: 347 25.65 7.39 174.9 84.9 
December 1920............ 339 25.25 7.45 195.6 85.6 
ee |. , re 293 22.55 7.70 191.4 88.5 
December 1918............ 272 22.50 8.27 166.9 95.1 
December 1917............ 268 20.15 7.52 138.3 86.4 
December 1916........ a ae 20.15 7.60 116.6 87.4 
December 1915............ 260 20.80 8.00 104.7 92.0 
December 1914............ 268 22.25 8.30 102.7 95.4 
December 1913............ 264 22.97 8.70 100.0 100.0 
a—U. S. Bureau of Labor Statistics. d—January 15, 1936. 
b—September 15, 1937. e—November 15, 1934. 
c—December 15, 1936. 











Residential Electricity 
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SS ere 


dential electric service. 





Treasury Department, February 8, 1938. 





U. S. Tax CoLLections AS COMPARED WITH COST OF 
RESIDENTIAL ELECTRIC SERVICE 


Calendar Year 1936 Calendar Y ear 1937 


ee RCE Ter $1,105,184,731 


Federal liquor and tobacco taxes alone are half again as much as total cost of resi- 


Other Federal Taxes on Auto Equipment. 


..» $186,541,996 


.. $298,051,762 


Federal taxes on automotive equipment and gasoline alone come to almost half of 
the total cost of residential electric service. 


Source: Electricity: EEI “Supplement to Statistical Bulletin #4” and Tares: News Release of 
8 


$696,997,400 
569,081,880 
536,102,851 


$740,100,000 
587,305,610 
563,183,593 


$1,150,489,203 


$203,025,380 


111,509,766 123,241,467 


$326,266,847 
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To Help You— 








In Your Sales Programs 


TTENTION has been focused 
many times in these columns on 
the material available in connec- 

tion with national promotional programs 
in which the Institute is a co-sponsor. 
But the extent and value of this material 
to utility companies and others that can 
use it is seldom realized. The accom- 
panying illustrations visualize a part 
of it. 

The Executive Committee for these 
cooperative programs produces in con- 
junction with the particular advertising 
agency chosen for the job, scores of items 
from outdoor posters to bill enclosures. 
The commercial staff of the Institute 
aids in productions and undertakes the 
management of these programs. 

The scope of application of the ser- 
vice represented through the electrical 
equipment promoted naturally deter- 
mines the extent of distribution. For ex- 
ample, Better Light-Better Sight mate- 


rial is being used in every State in the 
countty and in some foreign properties. 
Lighting covers every classification of 
our business. It extends into the schools 
and the lighting of highways. The Mod- 
ern Kitchen Bureau is somewhat more 
restricted, but its Kitchen Planning 
phases are universally applicable and the 
promotional pieces for product develop- 
ment will expand widely its usefulness. 
On the other hand the activities of the 
Electric Water Systems Council and of 
the Commercial Electric Cooking Coun- 
cil deal with special classifications. 

The amount of material of the type 
pictured on these pages, produced and 
distributed in just these four national 
activities exceeds between four and five 
million pieces. This total includes ap- 
proximately 500,000 copies of Better 
Light-Better Sight News and 1,500,000 
educational type booklets and folders in 
connection with this program; 250,000 
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of the electric range booklets Meals Go 
Modern and 500,000 booklets on the 
Electric Kitchen. Also approximately 
500,000 Life in the Country booklets 
and 250,000 broadsides for mailing 
pieces used in different programs. 

There have been more than 100,000 
Plan Books produced and distributed. 
Approximately 700 combination films 
and records of sound-slide type have 
been produced under four captions. Re- 
prints of advertisements and write-ups 
bearing on these promotions total around 
350,000. 

Supplementing these major items are 
100,000 upwards of other items such as 
playlets, lectures, radio continuities, 
newspaper releases, window panels. and 
the like. There are around 100 items 
from which to choose. In conjunction 
with this promotion the cooperating 
manufacturers have distributed millions 
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of promotional pieces tying in with the 
theme of the activity. 

It is of interest that the sixth edition 
of the Handbook of Interior Wiring De- 
sign is just off the press. There have 
already been 37,000 copies distributed 
through the Institute and this edition 
of 19,000 copies will be distributed in 
the next few months. 

All the foregoing items are additional 
to the Reports for the regular organi- 
zational committees which are subsidiary 
to the General Sales Committee. Among 
this group attention is called especially 
to the Plan Book on Store Lighting 
with suggestion for promoting this im- 
portant classification of service; also to 
Trends in School Lighting which is a 
helpful reference for those who are seek- 
ing information on the need of new 
standards in illumination for modern 
schools. 

Demand rapidly increased for Rural 
Electrification Exchange, a publication 
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of the Rural Sales Committee, originally 
released in mimeographed form. It is 
now published in magazine form with 
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letter-press printing and cover. A sub- 
scription fee of 50c. per year is made 
for four quarterly issues. 
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Characteristics and Sag and Tension Calculations 


of Aluminum Cable Steel Reinforced 


By H. H. Rodee 


Aluminum Company of America 


A paper presented before a meeting of the Transmission and Distribution Committee E.E.L., 


ANY of you will remember the 
M paper presented by Mr. M. E. 
Noyes in St. Louis, February 
16, 1931, before the Distribution Sec- 
tion of the Overhead Systems Commit- 
tee of the former N.E.L.A. on the 
subject, “Mechanical Behavior of Over- 
head Conductors Under Change of 
Stress.” This paper will, in many re- 
spects, be a continuation of that dis- 
cussion with particular reference to 
A.C.S.R. and taking into account change 
in temperature in the calculation of sags 
and tensions. 

I also wish to refer to the booklet 
entitled “A.C.S.R. Graphic Method for 
Sag-Tension Calculations,” published by 
the Aluminum Company of America in 
1927. Although this method is familiar 
to many of you, a more detailed discus- 
sion of some features may be of interest. 

A.C.S.R. is composed of .a_ high 
strength galvanized steel core  sur- 
rounded by an envelope of hard drawn 
aluminum wires. The steel may be solid 
or stranded, and the aluminum may be 
arranged in one or more layers depend- 
ing on the size of conductor and propor- 
tions of steel and aluminum. One fea- 
ture of A.C.S.R. that is often helpful 
in transmission line design is the ease 
with which the relation between 
strength, weight, diameter and carrying 
Capacity may be altered to suit different 
conditions by varying the proportions of 
aluminum and steel. For conductors 
commonly used on overhead lines the 
Proportion of steel is usually between 
11.5% and 20.25% of the total cross- 
sectional area. The corresponding pro- 
portions of steel by weight are between 
26.7% and 42.2%. For special appli- 
cations, however, such as long span river 
crossings requiring large clearance and 
flat sag, conductors are frequently made 

with the steel core providing as much as 
60% of the total cross-sectional area. 

Mechanical and electrical character- 
istics of A.C.S.R. conductors and the 
Specifications on which they are based 
are given in the Aluminum Company 
of America’s published tables and data. 
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I will, therefore, confine this discussion 
principally to the subject of sags and 
tensions under varying weather condi- 
tions. 

A transmission line conductor is sub- 
jected to a very wide range of tension. 
The minimum may be only 10% or 
15% of the ultimate strength while the 
maximum may be 50%, 60%, or even 


STRESS - STRAIN QUAGRA/F 
STEEL CORE OF 
FICR OO 79 AOSR. 
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70%. The temperature may vary from 
as low as —40°F to plus 120°F or 
even higher. Since aluminum and steel 
respond quite differently to changes of 
stress and temperature, the behavior of 
the two metals is treated independently 
in computing sags and tensions for 
A.C.S.R. 

The behavior of a conductor under 
change of stress is most graphically 
shown by a stress-strain diagram ob- 
tained from actual test in which strain 
(that is, elongation or extension from 
original length) is measured for numer- 
ous values of tensile stress. 

In our work, tests of this kind are 
made on an Amsler horizontal cable 
testing machine having four capacity 
ranges from 10,000 to 100,000 pounds. 
The ends of the test sample are held 
by compression grips and the gauge 
length is usually 500 inches. To elim- 
inate sag and to insure straightness of 
the cable at zero stress the test sample 
is suitably supported in a_ trough 
throughout the entire gauge length. The 
apparatus used in obtaining extension 
measurements consists of telescopes 
mounted above steel scales fastened to 
the cable at each end of the gauge 
length. 

Plate 1 shows a stress-strain diagram 
of 336,400 cm A.C.S.R. composed of 
30 Aluminum Strands and 7 Steel 
Strands. The plotted points are shown 
to illustrate the refinement of test 
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method. The hollow circles show read- 
ings for ascending loads and the solid 
circles for descending loads. In this test 
the stress was increased by steps to 70% 
of the ultimate strength and held at this 
value for 1 hour, then decreased back 
to 0 and stepped up again to 84% of 
the ultimate strength and held for 314 
hours, then decreased back to 0 and 
stepped up again to a still higher value. 
It will be observed that the stress-strain 
diagram for initial loading is a curved 
line throughout the upper range of stress 
and for subsequent loading is essentially 
two straight lines in series, the slope 
being much steeper throughout the 
higher range of stress than throughout 
the lower range. The significance of 
this is that below the point where the 
slope changes, the aluminum is without 
stress, and the entire load is carried by 
the steel core. Had the load been 
dropped back from any other value the 
final diagram would be similar in shape 
and parallel to those obtained by drop- 
ping back from 70% to 84%. The 
dotted line is the practical stress-strain 
diagram which would have been ob- 
tained after holding loads one hour, had 
the intermediate loads been held in- 
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stead of concentrating the holding time 
at 70% and 84% only. 

Plate 2 shows a similar stress-strain 
diagram of the steel core of 336,400 
cm A.C.S.R., i.e., seven strands of 
.1059” diameter steel. Note that the 
scales have twice the value as on the 
preceding plate, merely to avoid an ex- 
tremely large chart. A large number 
of tests of this character have been made. 
embracing the complete range of stand- 
ard sizes of A.C.S.R., and their steel 
cores, as well as tests on many special 
types of stranding. From these tests, 
stress-strain diagrams have been pre- 
pared for use in calculating sags and 
tensions graphically. In this work the 
same stress-strain diagram is used for 
certain groups of conductor sizes of the 
same stranding, that is, conductors hav- 
ing the same proportions of aluminum 
and steel. 

Plate 3 shows the stress-strain dia- 
gram as prepared for this purpose for 
conductors composed of 30 Aluminum 
Strands and 7 Steel Strands. This dia- 
gram is, in reality, three separate dia- 
grams, one for A.C.S.R., one for steel 
and one for aluminum. The A.C.S.R. 


diagram is obtained from tests as shown 
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on Plate 1. The steel diagram is ob- 
tained from tests as shown on Plate 2 
but the values of stress as plotted are 
in proportion to the percentage of steel 
cross-sectional area, in this case 18.9%. 
That is, the stress values as plotted are 
18.9% of the values recorded in the 
test. The final diagrams have been 
drawn as single lines representing the 
average of the diagrams obtained on 
ascending and descending loads. The 
steel diagram drawn in this fashion rep- 
resents the proportion of total cable 
stress that is carried by the steel core. 
The diagram for the aluminum is then 
obtained as the difference between the 
diagrams for A.C.S.R. and steel and 
represents the proportion of total stress 
carried by the aluminum. We now have 
a diagram which shows the stress-strain 
behavior of A.C.S.R., the independent 
behavior of the steel and aluminum 
parts of the cable and dstribution of 
stress between aluminum and steel at 
the temperature of test which in this 
case was 75°F. 

Now as the temperature changes 
there will be a change in distribution 
of stress between aluminum and steel 
since aluminum contracts or expands 
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twice as much as steel for the same tem- 
perature change. The thermal coefficient 
of expansion of aluminum is .0000128 
and of steel .0000064 per degree F. 
Plate 4 shows the stress-strain dia- 
gram reassembled to represent condi- 
tions at 0°F. This is obtained by draw- 
ing the independent diagrams for alumi- 
num and steel as shown on Plate 3 with 
their origins shifted to the left, on the 
elongation-percent scale, a distance cor- 
responding to the change in length 
of the respective metals due to a drop 
in temperature from 75° to 0°F. The 
steel and aluminum diagrams are then 
added together in this position to obtain 
the A.C.S.R. diagram at 0°F. I wish to 
call to your attention that the final 
stress-strain diagrams shown on _ this 
chart represent conditions at 0°F after 
the cable has been loaded at 75°F. The 
dotted lines drawn from points A, B, 
and C, parallel to the final diagrams 
for A.C.S.R., steel and aluminum re- 
spectively are the final diagrams after 
the conductor has been stressed to fifty 
per cent of its ultimate strength (26,- 
150 pounds per sq. in.) at 0°F. These 
dotted lines will be referred to on a 
later plate to illustrate a typical problem. 
Plate 5 shows the stress-strain dia- 
gram reassembled in a similar fashion 
to represent conditions at 120°F. In 
this case the original steel and aluminum 
diagrams have been shifted to the right 
on the elongation-percent scale .a dis- 
tance corresponding to a rise in tem- 
perature from 75°F to 120°F. The 
dotted lines drawn from points B and 
C are the same as shown on the zero 
degree diagram and when added to- 
gether in this position the result is the 
final diagram for A.C.S.R., at 120° 
after having been stressed to 50% of 
its ultimate strength at 0° F. The stress- 
strain diagrams may be reassembled in 
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a similar manner to represent conditions 
at any desired temperature. 

The curves on Plate 6 show the re- 
lation of stress and sag to catenary arc 
length for 336,400 cm A.C.S.R., com- 
posed of 30 Aluminum Strands and 7 
Steel Strands in a 1200 foot span. These 
curves are derived from the catenary 
formula and are readily calculated from 


‘the tables of catenary constant given in 


“A.C.S.R. Graphic Method for Sag- 
Tension Calculations.” Arc length is 
expressed without appreciable error as 
percent increase of arc length over span 
length. The percent scale and stress 
scale are the same in value as used on 
the stress-strain diagrams. Stress curves 
are shown for bare conductor and for 
conductor loaded with 14” ice and 8 
pounds wind and similar curves may 
be added for any desired loading as- 
sumption. There is also a curve show- 
ing relation of sag to arc length. 

To illustrate a typical problem let 
us assume a maximum tension of 50% 
of the ultimate strength of the con- 
ductor under a maximum load of %4” 
ice, 8 pounds wind at 0°F. The stress, 
26,150 pounds per square inch, under 
maximum loading is shown at A and 
directly above this on the sag curve at 
point S we read the loaded sag in the 
plane of the resultant as 36.7’. 

Now please imagine that the stress- 
strain diagram at different temperatures 
are on transparent sheets and that the 
diagram at 0° is laid over this chart so 
that the base lines are coincident and so 
that the initial stress-strain curve inter- 
sects the maximum loading curve at 
point A. 

Plate 7 shows the two charts as they 
will now appear. We now have a dia- 
gram which satisfies the laws of the 
catenary, the tensile behavior of the 
conductor at 0° and the assumptions 
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of maximum load. We read the initial 
stringing tension at A’ as 13,200 pounds 
per sq inch, being the _ intersection 
of the initial stress-strain curve with 
the stress curve for bare conductor. Di- 
rectly above on the sag curve at point 
S’ we read the corresponding sag as 22 
feet. Now let maximum load come on 
and the stress will increase to 26,150 
pounds per sq inch at point A. 
When the load evaporates from the line 
the conductor contracts along the final 
stress-strain diagram shown as the dotted 
line drawn from point A. The final 
tension is read at A” as 11,400 pounds 
per sq inch and the sag _ directly 
above at S” as 25.4’. Stresses in alumi- 
num and steel may be obtained if de- 
sired from the appropriate curves ver- 
tically below points A, A’, and A”. 
These points have not been indicated to 
avoid complicating the chart. 

With the stress-strain diagram at 0° 
in this position a reference point R is 
marked on the catenary chart to indicate 
the relative position of the elongation- 
percent scale of the stress-strain dia- 
gram with respect to the arc length scale 
of the catenary chart. Now let us re- 
move the stress-strain diagram at 0° 
and put the stress-strain diagram at 
120° in its place so that its percent 
scale is in the same relative position 
with respect to the arc length scale. The 
diagram will then appear as shown on 
Plate 8. The initial stringing tension 
at 120°F is now read at P’ as 9750 
pounds per sq inch being the inter- 
section of the catenary stress curve for 
bare cable with the initial stress-strain 
curve. The corresponding sag is read 
directly above at T’ as 29.8’. The final 
tension after maximum loading is read 
at P as 8600 pounds per sq inch and 
the corresponding sag at T as 33.9 feet. 

Sags and tensions at any other tem- 
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perature may be determined in a sim- 
ilar manner by using a stress-strain dia- 
gram reassembled to represent condi- 
tions at that temperature. 

For any other span length this same 
procedure is repeated. That is, curves 
are drawn to show the relation of stress 
and sag to catenary arc length and the 
stress-strain diagrams are superimposed 
in the manner just described. 

Let us consider for a moment the 
practical limits of conductor tensions. 
The maximum tension under the as- 
sumed maximum loading is usually 
limited by governmental regulations or 
construction standards to some specified 
value such as 50% or 60% of the ulti- 
mate strength. The use of this limita- 
tion alone will under certain conditions 
result in an unloaded tension in excess 
of that considered suitable for normal 
every-day operation. To take care of 
this situation it is desirable to place a 
maximum limit on the normal every- 
day tension. The limits adopted by the 
Aluminum Company of America sev- 
eral years ago as a basis for calculating 
sags and tensions are that the initial 
tension without ice or wind shall not 
exceed one-third of the ultimate strength 
and the final tension without ice or 
wind shall not exceed one-fourth of the 
ultimate strength. Under heavy load- 
ing conditions these limits are ap- 
plied at O°F, under medium _load- 
ing conditions at 15°F and under light 
loading conditions at 30°F, these being 
the temperatures at which maximum 
loading is assumed to occur in the three 
loading districts. The maximum loaded 
tension will, of course, be reduced in 
spans where these unloaded tension 
limits control. 
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Plate 9 shows final sags and tensions 
in spans from 400 feet to 1400 feet for 
336,400 cm A.C.S.R. (30 Al/7 St) 
based on a maximum tension of 50% 
of the ultimate strength occurring at 
0°F with %4” ice and 8 pounds wind. 
This chart is obtained by making cal- 
culations like those just described for 
a sufficient number of span lengths to 
secure smooth curves. In spans _ less 
than 1015 feet in length the final ten- 
sion without ice or wind at 0°F (curve 
15) is the governing limit. This type 
of chart is used principally for design 
purposes, that is, for establishing ground 
clearance and height of structures and 
for making sag templates based on spe- 
cific ruling spans for use in spotting 
structures on a plotted profile. It may 
also be used for stringing prestretched 
conductors on dead end spans or for 


LETTING CONDITIONS. 





making stringing charts based on specific 
ruling spans. 

Plate 10 shows initial sags and ten- 
sions corresponding to the final curves 
shown on Plate 9. This type of chart 
is used as a basis for making stringing 
charts for specific ruling spans and for 
sagging conductors that have not been 
prestretched on dead end spans. It is 
also used as a basis for making sag tem- 
plates for investigating uplift conditions 
on a plotted profile. 

Plate 11 shows initial stringing sags 
and tensions based on a 1200 foot rul- 
ing span and is made from the initial sag 
and tension chart just shown on Plate 
10. This type of chart is used for sag- 
ging conductors during construction on 
a series of spans of different lengths. 
It might also be called a “Ruling Span” 
chart or “Constant Tension” chart since 

(Continued on page 104) 
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A Formula as an Aid in Vehicle Accident 
Prevention Endeavors 


By Walter G. Chandler 


Superintendent of Transportation, Brooklyn Edison Company, Inc. 


E ore 
I = - > together with its numerous 
formula cousins probably is not aware 


. that there exists in another field of work 


a formula which might be considered 


~ crude in its make-up and yet this queer 


combination of letters has proved an ex- 
cellent aid in arriving at logical conclu- 
sions on those occasions when automo- 
bile drivers are studying ways and means 
to prevent accidents. 

1 M.P.H. X 1% = F.PS. is the for- 
mula in mind and one which is used 
quite often by our Company’s 600 odd 
drivers. When spelled out, it reads 
“Miles per hour times one and one half 
equals feet per second.” ‘Thinking in 
terms of feet per second furnishes base 
figures upon which the average driver 
who is interested in preventive endeavors 
may quickly know how far his car may 
travel while he is thinking and acting 
when an emergency stop must be made. 
This period of time is generally known 
as reaction time and might be thought 
of as that period of time starting the 
very instant a driver sees a_ hazard, 
which only too frequently spells death, 
and finishing the moment the driver des- 
perately places his foot on the brake 
pedal. After having experienced many 
reaction tests both in the street and in- 
doors through the aid of devices de- 
signed for both places our drivers have 
learned that the reaction time of the 
average driver is .8 of a second. These 
drivers regard this period of time as a 
very important driving fundamental and 
with the formula just mentioned in 
mind together with a knowledge of the 
average reaction time they are able to 
very promptly picture to themselves 
what they call reaction distance. For 
example, at a speed of 20 M.P.H., or 
approximately 30 feet per second, they 
appreciate the very important fact that 
they will travel 8/10 of 30 or about 24 
feet while they are reacting to an emer- 
gency situation. 

In order to impress this driving fun- 
damental on the minds of our drivers, 
in the latter part of the year 1932 we 
developed a field testing device which is 
generally referred to as the “Edison Boy 
Test.” The “boy” is made of Balsa 
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wood and other suitable materials and 
fitted with an appropriate suit and roller 
skates to give a very realistic impression 
of a 12-year-old youngster. This matter 
is presented here in picture story form, 
Exhibits Nos. 1, 2, and 3, and shows 
what might have been one more sad 
story. Immediately after such an experi- 
ence, an account of the “accident” is 
recorded, a copy of which is given the 
driver involved for his personal enlight- 
enment. Exhibit No. 4 is a specimen 
copy. 

This same “boy’—he is the ninth 
brother—acts as a “martyr” to the cause 
indoors when it is more practical to carry 
on such preventive endeavors. “He” 
much prefers indoor work because a 
little electrically-operated toy car is 
never allowed to hit “him.” 

Exhibit No. 5 is a picture of this de- 
vice. As stated, the. little car is electri- 
cally operated and it is controlled by the 
accelerator pedal which is mounted, of 
course, near the driver’s seat. The mo- 
ment the accelerator is depressed, the car 
starts moving and after a few split sec- 
onds the “boy” skates out from his hid- 
ing position directly in front of the mov- 
ing car. The instant the driver sees the 
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“boy” he shifts his foot, as speedily as 
he is able to, from the accelerator to the 
brake pedal. He has thus recorded his 
reaction time because through an electri- 
cal hook-up the very instant he saw the 
boy a split second stop watch was started 
and similarly the moment he touched the 
brake pedal the watch was stopped. The 
time will vary from .6 of a second to 
one second. The reaction distance, which 
would have been traveled had this been 
a street test, is indicated on a scale which 
may be seen in back of the reaction tester 
and for the sake of simplicity a speed of 
20 M.P.H. or 30 F.P.S. are the figures 
used in nearly all tests. The marks on 
the scale are actual measurements in 
feet. For the purpose of observing both 
reaction distance and stopping distance 
at the same time, a sliding black bar is 
attached to the scale. This bar repre- 
sents a stopping distance at a speed of 
30 feet per second and it measures ex- 
actly 22 feet. This distance was chosen 
because many authorities have gone on 
record as stating that the average stop- 
ping distance at a speed of 20 M.P.H. 
of a vehicle equipped with four-wheel 
brakes is 22 feet. 

This particular apparatus was devel- 
oped in our Company, October, 1935, 
and very soon after it started operating 
we received requests for its use from 
Safety Councils, the New York Police 
Department, High Schools, civic and re- 
ligious organizations, and other institu- 
tions. To date and outside of our own 
Company employees, 6,000 drivers of 
both sexes have taken the test. In this 
connection, while it was built primarily 
for educational purposes, it is possible 
that among the 6,000 folk just men- 
tioned some friendly public relations may 
have also been developed. 

As a result of these tests there are two 
things which have impressed us to no 
small degree, especially so, when we re- 
view in these United States of ours the 
all-time high in automobile killings 
which the year 1937 just disgracefully 
recorded. The first thing which im- 
pressed us was the lack of knowledge 
regarding driving fundamentals. Com- 
paratively few realized that at speeds of 
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Exhibit 1, Left—An unexpec- 
tant driver at the start of an 
“Edison Boy” test. A spotlight, 
concealed in dummy fire hydrant 
(L-1) projects an invisible light 
beam into a photoelectric cell 
(C-1) on the opposite side of 
the street similarly concealed. 
The truck interrupts the first 
light beam (L-1 to C-1) start- 
ing a stop watch in control 


box (B). 





Exhibit 2, Right—The truck 
continuing, travels 36 feet at 
which point it interrupts the 
second light beam (L-2 to C-2) 
stopping the stop watch, thus 
with a record of distance and 
time the speed of the truck is 
determined as 20 miles per hour. 
Simultaneously from behind a 
parked car the boy is automat- 
ically released 32 feet away by 
remote. control and skates into 
the path of the oncoming truck. 


Exhibit 3, Left—The distance 

traveled while the driver reacts 

to the emergency plus the dis- 

tance necessary to stop the truck 

after the brakes are applied is 

too great. The truck strikes 
the “Boy.” 
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‘we hope you will think ower carefully the following facts 


mentals. 1. You struck the "bay.# 
Since the year 1932 other preventive 2. prey ating y= 20 miles per hour as you approached the *boy." (The time required to drive from 


through 1 veam #2, a distance of feet, was recorded on a split second sto ° 
These figures, saeatinn feet per second, were in converted to miles per hour.) ——— 


accident work has been pursued but the 3+ At this speed, you probably believed you could “stop on a dim," but as o matter of fact, 





total 

° . . sto) @ ¥ = 
endeavors just described received the Souls Gactenay supsueant © cosshins toes or WAL ate ea me Comma Caatanes Four re- 
greatest attention. Believing it may be *+ Tou travelled» grester distance vile you vere reacting, or hinkine and acting to apply your brates, 
of interest to view our vehicle accident The main purpose of this test has been fulfilled if you have a to the importance of TIACTICN 2. 

. . . . 1 acknowledge 
record during the period just mentioned duplieete eopy ef tai’ report Zetalide ital rio 

. . . Test Cc, ?. 

we here present Exhibit No. 6 which ae ce ee ? 2 Gunatl ant © Pease 
shows comparisons of mileages and auto- Exhibit 4. 
mobile accidents involving personal in- 
juries. 


Considerable credit must be given our 
600 drivers who brought down the per- 
sonal injury curve to a new low in 1937 
but there are others who contributed 
greatly in this endeavor and | refer to 
our executives whose inspiration, coun- 
cil, and kindly aid were very important 
factors of help. 

For those of my kind readers who 
may be interested in knowing how much 
their fellow driver friends might know 
about driving fundamentals may I sug- 
gest that you question them regarding 





Exhibit 5—Transportation Department Reaction Tester. 


their probablé reaction time and also (ee) 
find out if they appreciate fully that : 
M.P.H. x 1% = F.P.S. and that this Recekiye Biicen Congeny Bas 


Transportation Departaest 


formula may have a direct connection Comparison of Mileages and Automobile Accidente Involving Personal Injuries 


with sudden death. 


RESUSCITATION PAMPHLET 


“Resuscitation in Gas Poisoning, Elec- 
tric Shock and Drowning’”—a manual 
of the standard technique of resuscita- 
tion, contains valuable explanatory notes 
which prepare the reader to save human 
life through the knowledge and practice 
of this method. 

This fifteen-page booklet is available 
at the E.E.I. General Office, 420 Lex- 
ington Ave., New York, at the follow- 
ing prices: 


1- 9 copies. ...$0.10 each 





10- 99 copies.... .08 each 
100-499 copies.... .06 each 
500-999 copies.... .04 each 


1000 copies or over.. .03 each Exhibit 6. 





*aagqtuuor ayy {O Aavjaszas ‘uvWaj0 "YC ‘ff puv zjuayy py ‘4aajig °F] °K ‘Yamsazy °OD ‘Y ‘sassapy aap pajpag “butpuvjs st ‘uvusivy9 
‘unm y “ff 4p ‘aaguwmuory juaudinby jorsj2ayq ays fo ysuow ysvj] Gutzaaw 1jouuiguir) ay} iv pjamuory “N'Y 4 4q 10ys vaauvs p 
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MORE PICTURES SNAPPED BY MR. CONWELL AT THE 
ELECTRICAL EQUIPMENT COMMITTEE MEETING 


Among those pictured are Messrs. Fairman, E. 8. Fitz, B. Van Ness, A. G. Dewars, 
M. Dubose, H. §. Fitch, D. M. Jones, R. A. Hentz, E. 8. Fields, R. C. Herweh, 
H. C. Forbes, C. Healey and J. O'R. Coleman. 








Page 100 


EDISON ELECTRIC INSTITUTE BULLETIN 


Program—Fifth Annual Sales Conferences, 
Edison Electric Institute 


March 29-April 1, 1938 
Edgewater Beach Hotel, Chicago, Illinois 


Morning Session—March 29 
Davis M. DeBarp, 
Sales Committee 
Introductory Remarks by the Chairman. 
“__But The Most Important of These 

Is Men.” 

Dr. A. S. BENNION, Utah Power & 
Light Co., Salt Lake City, Utah. 
Organized Training for the Sales De- 

partment. 

C. A. Eastman, Ebasco Services, Inc., 
New York, N. Y. 

Sales Department Survey and Analysis. 

R. E. FisHer, Pacific Gas and Elec- 
tric Co., San Francisco, Cal. 


Presiding, Chairman, 


Afternoon Session—March 29 


Presiding, M. E. SKINNER, Buffalo, Niagara 
& Eastern Power Corp., Buffalo, N. Y. 


Our Goal From Here. 

M. E. SKINNER, Chairman, National 
Better Light-Better Sight Bureau. 

Oh Say Can You See? 

Dr. H. E. Pine, President, The 
American Optometric Association, Inc. 
Saving Sight Through Cooperation. 

Mrs. WInIFRED HatTHAway, Asso- 
ciate Director National Society for Pre- 
vention of Blindness. 

Five Years of Better Light-Better Sight. 
Ten-minute presentations by: 
Jutius DANIELs, Boston Edison Co., 

Boston, Mass. (Eastern Section) 

C. A. Corer, Georgia Power Co., 
Atlanta, Ga. (Southeastern Section) 

J. E. Nortn, The Cleveland Electric 
Illuminating Co., Cleveland, Ohio. 
(Middle West Section) 

W. E. Ho.ianp, Dallas Power & 
Light Co., Dallas, Texas. (Southwest- 
ern Section) 

E. G. STraH1, San Joaquin Light & 
Power Corp., Fresno, Cal. (Western 
Section ) 

Lighting Sales March On 
M. N. WaterMaAN, Central Hudson 

Gas & Electric Corp., Poughkeepsie, 

N. Y. A Picturization—Apologies to 

the March of Time. 


Morning Session—March 30 
Presiding, D. M. DeBarp 
The National Adequate Wiring Pro- 
gram. 
W. E. Sprackiinoc, Vice-President, 
Anaconda Wire & Cable Co., New 


York, N. Y., Chairman, Adequate Wir- 


ing Bureau. 


Broadening Home Service Activities. 

Miss SARAH Harpinc HunrEeER, 
the Cleveland Electric Illuminating 
Co., Cleveland, Ohio. 


This Era of Dealer Cooperation. 


S. P. Vecker, Carolina Power & 
Light Co., Raleigh, N. C. 


The Utilities’ Stake in the New Hous- 
ing Program. 
Bruce WILson, Director of Educa- 
tion, Federal Housing Administration. 


Formal Luncheon—March 30 


Address: C. W. KeELtocc, President, 
Edison Electric Institute. 


Afternoon Session—March 30 
Presiding, G. E. Wuitwe.t, Philadelphia, 
Electric Co., Philadelphia, Pa. 

Past Progress and Immediate Potentiali- 
ties of the Modern Kitchen Bureau 
Program. 

G. E. WuitTWELL, Chairman, Mod- 
ern Kitchen Bureau. 


Value and Characteristics of Electric 
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Cooking, Water Heating and Re- 
frigeration Loads. 
R. R. HERRMANN, Manager, Rate 
Department, Northern States 
Co., Minneapilis, Minn. 


Power 


Recent Dvelopments in Electric Water 
Heating. ‘ 
Kinsey M. Rosinson, President, 

Idaho Power Co., Boise, Idaho. 


Meeting Local Competition in the Re- 
frigeration Field. 
A. A. Brown, Oklahoma Gas & 
Electric Co., Oklahoma City, Okla. 


Résumé of Reports from Regional Di- 
rectors. 
H. L. Martin, Manager, Medern 
Kitchen Bureau. 


Manufacturers’ Present Thinking on 
the Modern Kitchen Bureau. 

C. E. SwartzBauGcH, Chairman, 

Business Development Committee, 


NEMA. 


Morning Session—March 31 

Presiding, D. M. DeBarp 

Running Water — The 
serves It. 

H. E. Dexter, Central Hudson Gas 

& Electric Corp., Poughkeepsie, N. Y.; 


Farmer De- 





Chairman, Electric Water Systems 

Council. 

Commercial Electric Cooking—A Load 
Builder. 


P. M. ApEn, Philadelphia Electric 


(Continued on next page) 





Power Sales Conference 


Friday, April 1, 1938 
Edgewater Beach Hotel, Chicago, Illinois 


Closed Sessions—Utility Representatives Only 


Presiding, J. F. GAskiLL, Chairman, Industrial Power and Heating Committee 


Morning Session—April 1 
No Industry is Completely Electrified 


A. D. McLay, Detroit Edison Co., Detroit, Mich. 


Power Costs in Industry 
Electric Cooking and Baking 


(Results of exhaustive tests in Buffalo, N. Y., Hartford, Conn., and Philadelphia, Pa.) 
Harry RESTOFsK!I, West Penn Power Co., Pittsburgh, Pa. 


Afternoon Session—April 1 


Dramatizing Collateral Advantages and Savings of Purchased Electric Power 
J. H. Coates, Ebasco Services, Inc., New York, N. Y. 


Competition 


Trends in Competition and Methods of Meeting It—E. L. FLEMING, Public Service 


Electric & Gas Co., Newark, N. J. 


New Diesel Competition—F. A. Newron, Commonwealth & Southern Corp., New 


York, N. Y. 


Steam Competition—W. J. Kyxe, Public Utility Engineering & Service Corp., Chicago, 


Ill. 


Fuel Competition—A. C. SHEPHERD, Cleveland Electric Illuminating Co., Cleveland, 


Ohio. 
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Sales Conference 
(Continued from preceding page) 
Co., Philadelphia, Pa.; Chairman, Com- 
mercial Electric Cooking Council. 
Developing Increased Use of Electricity 
Among Rural Customers. 

D. E. Karn, Vice-President and Gen- 
eral Manager, Consumers Power Co., 
Jackson, Mich. 

The Chemurgic Challenge. 

WHEELER McMIitteEn, Editorial Di- 
rector, Country Home Magazine Presi- 
dent, National Farm Chemurgic Coun- 
cil. 





Afternoon Session—March 31 
Presiding, G. E. WHITWELL 
W ork of Batelle Memorial Institute. 
Dr. C. F. HirsHFEtp, The Detroit 
Edison Co., Detroit, Mich. 
“Package” Diesel Units and Their 
Future. 
R. K. Evans, Vice-President General 
Moters Corp., Detroit, Mich. 
Selling The Profitable Load. 


H. C. TuHuerk, Utility Manage-> 


ment Corp., New York, N. Y. 

Fourteen Years in the Utility Business. 
C. J. Strike, President, Northwest- 

ern Public Service Co., Huron, S. D. 





Missouri Association of 
Public Utilities Meeting 
in April 

HE annual State convention of the 

Missouri Association of Public 
Utilities will be held this year on April 
20, 21 and 22 in St. Louis, Mo., at 
Hotel Jefferson. 

Among the speakers will be: Floyd 
W. Parsons, New York City, magazine 
writer and editorial director of Gas Age; 
A. A. Nichoson, New York City, man- 
ager of personnel, The Texas Company ; 
W. C. Beckjord, New York City, vice- 
president, American Gas Association, 
and general manager of Columbia Gas 
and Electric Corporation; L. A. Haw- 
kins, Schenectady, N. Y., executive 
engineer of research, General Electric 
Company; Cleveland A. Newton, St. 
Louis, Mo., attorney for the Mississippi 
Valley Association; N. T. Veatch, Kan- 
sas City, Mo., consulting engineer; 
L. H. Egan, St. Louis, Mo., president, 
Union Electric Company of Missouri: 
J. B. Wilson, president, Laclede Gas 
Light Company; B. F. Dickmann, 
Mayor of St. Louis, Mo. 

Among the subjects will be: “Em- 
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ployee Spirit—the Pulse of Business,”’ 
“Fundamental Research and Industrial 
Progress,” ‘“‘Water Softening.” “‘Look- 
ing Forward in the Gas Industry,” “Na- 
tional Legislation Affecting Industry,” 
“What the Manufacturer Is Doing for 
Economical Utility Operations,” “Yes- 
terday, Today, and Tomorrow,” “The 
Light Ahead,” “Some Observations.” 

A get-together luncheon will be held 
at noon, April 21, and the annual din- 
ner and entertainment will be in the 
evening, April 22. Chester C. Smith, 
president of the Association will preside 
at the business sessions and at the lunch- 
eon and banquet. A Safety Meeting 
and round table discussion of accident 
prevention will open the convention on 
April 20. The annual Open Forum 
for the discussion of timely utility sub- 
jects will be held on the afternoon of 
April 22. The annual statewide Em- 
ployees’ Speaking Contest will take 
place on the night of April 20. 


Meeting for Public Utility 
Fleet Operators 


HE Society of Automotive Engi- 

neers will hold a regional meeting 
for public utility fleet operators, at the 
Hotel Statler, Cleveland, April 28-29. 
The sessions will be open to attendance 
by all those interested, and discussion 
will be invited on the topics presented. 
No registration fees or other charges 
will be made. 
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The tentative program follows: 


Thursday, April 28 


10:00 A.M.—“Present and Future Trends in 
Public Utility Truck Bodies and 
Equipments,” by Paul E. Haw- 
kins, Baker-Raulang Company; 
N. P. Larsen, American Coach 
and Body Company. 

2:00 P.M.—Plant Inspection Trip—Baker- 
Raulang Company, American 
Coach and Body Company and 
White Motor Company. 

5:00 P.M.—Cleveland Section Tea. 

6:30 P.M.—“Utilities Dinner’’; Dinner 
Chairman, Art Townhill. 
“Some Interesting Facts About 
T.V.A.,” by F. A. Newton, 
The Commonwealth & Southern 
Corporation. 


Friday, April 29 


10:00 AMM.—“Application of Truck Chassis 
to Public Utility Use,” by T. C. 
Smith, American Telephone and 
Telegraph Co. 

2:00 P.M.—“High Pressure vs. 
Tires.” 
“Economy of Snow-Mud Tires 
vs. Conventional Tires with 
Chains,” by J. E. Hale, Fire- 
stone Tire and Rubber Com- 
pany. 
“Engine Deposits — Cause and 
Effect,” by Fred Heinlein, The 
Cincinnati Gas and_ Electric 
Company. 
“The Importance of Periodic 
Motor Tune Up,” by E. J. Gay, 
Ethyl Gasolene Corporation. 

8:00 P.M.—Public Utility Fleet Supervisors’ 
Conference Chairman, Robert 
H. Clark, Consolidated Edison 
Company of New York—Sub- 
jects to be discussed to be out- 
lined later. 


Balloon 





Edison Tower is Dedicated 


EDICATION ceremonies of the 
Edison Memorial Tower, located 

at Menlo Park, N. J., and described in 
the January issue of the BULLETIN, were 
held on February 11, the 91st anniver- 
sary of the birth of Thomas A. Edison. 
The tower is 131 feet high, the beacon 
occupying the upper fourteen feet: 
Twelve electric lamps with a total ca- 
pacity of 5200 watts light the tower, 
while eight 600-watt lamps set in sock- 
ets around the base serve as floodlights. 
William Slocum Barstow, President 
of the Thomas Alva Edison Foundation, 
Inc., who donated the funds to build 
the tower, lighted the beacon for the 
first time by pressing a switch at 12:30 
p.m. during the twentieth annual lunch- 
eon of the Edison Pioneers at the Hotel 
Astor. Mrs. Edward Everett Hughes, 


widow of Mr. Edison; Charles Edison, 
Assistant Secretary of the Navy, son of 
the inventor, and about 250 of Mr. Edi- 
son’s former associates attended the 
luncheon to watch Mr. Barstow for- 
mally turn over possession of the memo- 
rial tower to the foundation in behalf 
of the Edison Pioneers. 

Ceremonies led by 150 Boy Scouts 
were held at the base of the memorial 
in Menlo Park while the luncheon was 
being held in New York. The tower, 
built to replace a temporary steel struc- 
ture which was partially destroyed by 
lightning on August 11, 1937, houses 
the “eternal light,” which has burned 
continuously since Mr. Edison touched 
a button to set it aglow on October 21, 
1929, during the celebration of Light’s 
Golden Jubilee. 
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Alfred W. Dater 


LFRED WARNER DATER, 
vice-chairman of the Board of Di- 
rectors of The Connecticut Power Com- 
pany, died Feb. 21, 1938. Mr. Dater 
was born in Brooklyn, New York, Aug. 
23, 1872. He was educated at Adelphia 
Academy, Brooklyn Polytechnic Insti- 
tute and was graduated from Sheffield 
Scientific School of Yale University in 
1895 with the degree of Bachelor of 
Philosophy. 

Mr. Dater’s first position was with 
the Pennsylvania Railroad in Fort 
Wayne, Indiana, as a machinist’s helper. 
In the fall of 1897 he became assistant 
general manager of the King’s County 
Electric Light and Power Company of 
Brooklyn, New York. The year follow- 
ing this company acquired the Edison 
Electric Illuminating Company and Mr. 
Dater was elected treasurer of the com- 
bined companies which office he held un- 
til he came to Stamford, Connecticut, to 
organize and become vice-president and 
treasurer of the Oven Equipment and 
Manufacturing Company in 1903. In 
1904 he became affiliated with The 
Stamford Gas and Electric Company 
as treasurer and a director. In 1911 
Mr. Dater was elected vice-president, in 
which capacity he served for six years, 
when he became its president. When 
The Stamford Gas and Electric Com- 
pany merged with The Connecticut 
Power Company in July of 1936, he 
was elected vice-chairman of the Board 
of Directors of The Connecticut Power 
Company, of which he was a director, 
and chairman of The Stamford Gas 
and Electric Divisional Committee. 

Mr. Dater was also president of the 
Stamford Savings Bank, president of 
the Morewood Realty Company, vice- 
president of the Stamford Water Com- 
pany. He has also served as a director 
of the First-Stamford National Bank 
and Trust Company, the Western Con- 
necticut Title and Mortgage Company 
and the Nazareth Cement Company of 
Nazareth, Pennsylvania. Twice presi- 
dent of the Stamford Community Chest, 
he served for many years as a vestryman 
and, of late, junior warden and trea- 
surer of his church. For twenty-one 


years he was president of the Stamford - 


Council, Boy Scouts of America and a 
member of the National Executive 
Board, Boy Scouts of America, vice- 
president of the Stamford Children’s 
Home and trustee of the Stamford 
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Home for the Aged. During the World 
War, Mr. Dater was connected with 
the United States Fuel Administration 
serving as chairman for the Stamford 
District and with the Naval Advisory 
Board. 


C. M. Brewer 


M. BREWER, President of the 
e California Oregon Power Com- 
pany, died March 2 in Medford, Ore., 
in his fifty-sixth year. Mr. Brewer en- 
tered the public utility industry as sales- 
man in the new business department of 
the Commonwealth Power Company. A 
year later he went to Grand Rapids 
Muskegon Power Company in the same 
capacity. 

In 1909 he became associated with the 
H. M. Byllesby & Company organiza- 
tion as sales manager of the Muskogee 
Gas & Electric; in 1910 was appointed 
sales manager at Mankato, Minn., for 
Northern States Power Company and 
was later transferred to Sand Point, Ida- 
ho, where he became operating manager 
of the Northern Idaho and Montana 
Power Company. 

Mr. Brewer was transferred to Rich- 
mond, Calif., as manager of the Western 
States Gas & Electric Company. His 
next position was that of vice-president 
and general manager of Mountain States 
Power Company at Albany, Ore., to 
which he was appointed in 1919. Con- 
tinuing in that office, he was elected to 
the same position with the California 
Oregon Power Company in 1929, mov- 
ing to Medford. In 1931 he was elected 
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president of both these companies, re- 
signing his position with the Mountain 
States Power Company last year. 


The National E.E.I. Engi- 
neering Conference 


N accordance with their established 
custom, all of the Engineering Com- 

mittees of the Institute will hold their 
spring meetings at the Edgewater Beach 
Hotel in Chicago, May 2-4. These 
group meetings have proven to be of 
great value to the committees, as well as 
to the engineers of member companies 
who are not on any particular commit- 
tee. At the spring meeting the work of 
the committees for the year is rounded 
up and final review given to many re- 
ports prepared by the various commit- 
tees. These group meetings allow visit- 
ing engineers to attend the sessions of 
different committees in which they are 
particularly interested. They also allow 
a member of any one committee to be- 
come better acquainted with the work 
being done by the other committees. 

The individual committee programs 
for these meetings are now being pre- 
pared by the chairmen and an announce- 
ment as to the principal subjects to be 
covered by the various committees at 
the meetings in May will be included in 
the April issue of the Bulletin. 

On Tuesday evening a general meet- 
ing of all the committees will be held 
where broader engineering considera- 
tions confronting the industry will be 
reviewed. At this meeting President 
Kellogg will be the principal speaker. 








Annual Group Meetings 
NATIONAL ENGINEERING CONFERENCE 
EDISON ELECTRIC INSTITUTE 
May 2-4, 1938 
Edgewater Beach Hotel 


Chicago, Illinois 
Accident Prevention Committee ................. May 2, 3 
Electrical Equipment Committee ................. May 2, 3 
Prime Movers Committee ........................ May 2, 3 
Hydraulic Power Committee ..................... May 3, 4 
Transmission and Distribution Committee ........ May 3, 4 
General Dinner Meeting ........................2- May 3 


President Kellogg—Principal Sinesicer 
PLAN NOW TO ATTEND 
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deal could be learned by a detailed ex- si an gs:dehni xO Nae ka kneel HAASE 518 942 od 
amination of the subject. 3 reer errr rer rere rey 99 270 1 
‘ r * P ‘ Ee ee ee ee rrr eee ree re 823 1,600 927 
It is believed that this meeting will SRNR co. csc euwa saa eieareresnos so ensa wee 131 269 132 
be unique in that it will bring together Rd. on clades ecaacnenakesa Geskebond ~ ne ass 
controllers of utility companies in dif- Nn dos svi Cae baa calere ao enema daw area rons 
° . PE, iced boas has a basen c 555d 555 ee onde Re 141 190 
ferent fields and of varying sizes, and 
it is expected that the material to be de- Total Mountain ...........200cceeceeceeceeeneeees 3,590 5,323 2,904 
veloped will be of exceptional usefulness = Washington ...........--00ceeeseeeeeeeseeseees 3,139 2,997 1,038 
to such companies. Oregon ......00.ceeeeecececeeeeensseneeceeecenes 1,565 1,361 779 
Controllers and other of utility companies EEE Eee RET Re em Cee 8,117 13,857 8,850 
who wish to attend should communicate with : 
The Controllers Institute of America, at One WOR chai edaa chau nuba nce feapReaawitiociey ts 12,821 18,215 10,667 
East Forty-second Street, New York City, or Figures based on report by the NEMA on Net Sales to Dealers and Jobbers. 
_— with Mr. Flahive, for reservation cards. 














Page 104 


Characteristics and Sag and Ten- 
sion Calculations of Aluminum 
Cable Steel Reinforced 


(Continued from page 94) 


the sag curves are calculated from a 
constant tension at any specified tem- 
perature in all spans. This constant ten- 
sion is established by the ruling span, 
which may be defined as a theoretical 
span length in which the tensile be- 
havior of the conductor under changes 
in temperature and loading will most 
closely approach the behavior of the 
conductor on a series of spans of vary- 
ing length, with flexible supports be- 
tween dead ends. A satisfactory rule is 
to choose the ruling span as average 
span plus two-thirds of the difference 
between maximum span and average 
span between dead ends. Extreme re- 
finement is not necessary and usually 
the same ruling span will be suitable 
for several or possibly all sections of a 
line between dead ends. If the conduc- 
tor is not to be prestretched the string- 
ing chart will be based on the initial 
sag and tension chart as in this case. 
If the conductor is to be prestretched 
during erection to give it the same per- 
manent “set” that was allowed for in 
the final sag calculations the stringing 
chart will be made from the final sag 
and tension chart shown on Plate 9. 

As suggested in Mr. Noyes’ paper, 
previously mentioned, a conductor may 
be over pulled during stringing to give 
it a small part of its permanent “set.” 
If this is done, the stringing sags will 
be calculated by using final stress-strain 
diagrams after stressing to the tension 
to which the conductor is to be over- 
pulled. 

This concludes the subject matter of 
my paper. The Aluminum Company 
has a large assortment of sag and ten- 
sion charts, test records, and other tech- 
nical data which it has not been prac- 
tical to include in this apper. This in- 
formation is available to the industry 
and inquiries are always welcome. 


Acknowledgment is due the Alumi- 
num Research Laboratories and particu- 
larly Mr. R. L. Templin, Engineer of 
tests, and Mr. G. W. Stickley under 
whose direct supervision the stress-strain 
tests were made. Acknowledgment is 
also made to Messrs. M. E. Noyes, F. R. 
Dallye, and L. H. Hemeter for their 
valuable suggestions in the preparation 
of this paper. 
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CONVENTIONS AND MEETINGS 


MARCH 


Northwest Electric Light and Power Association, Business Development Con- 
ference, Medford, Ore. 


Oklahoma Utilities Association, Annual convention, Biltmore Hotel, Oklahoma 
City, Okla. 
Annual Sales Conference, EEI, Edgewater Beach Hotel, Chicago, III. 


APRIL 


Missouri Valley Electrical Association, Engineering conference, Omaha, Neb. 
Pacific Coast Electrical Association, Spring conclave, Fresno, Calif. 
American Institute of Architects, New Orleans, La. 

Midwest Power Conference, LaSalle Hotel, Chicago, III. 

Producers Council, Inc., New Orleans, La. 

Missouri Association of Public Utilities, Jefferson Hotel, St. Louis, Mo. 


Northwest Electric Light and Power Association, Engineering and Operating 
Section, Vancouver, B. C. 


National Electrical and Radio Exposition, New York, N. Y. 

Southeastern Electric Exchange, Annual convention, Edgewater Gulf Hotel, 
Biloxi, Miss. 

Electrotechnical Society, Savannah, Ga. 


Maryland Utilities Association, Annual Meeting, Lord Baltimore Hotel, Balti- 
more, Md. 


MAY 


Chamber of Commerce of the U. S. A., Washington, D. C. 

Engineering Committees, Edison Electric Institute, Edgewater Beach Hotel, 
Chicago, III. 

National Fire Protection Association, Atlantic City, N. J. 

National Electrical Manufacturers Association, Hot Springs, Va. 

National Electrical Wholesalers Association, Hot Springs, Va. 

National Association of Purchasing Agents, St. Louis, Mo. 

Pacific Coast Electrical Association, Annual convention, San Francisco, Calif. 

Westinghouse Agent-Jobbers Association, The Homestead, Hot Springs, Va. 


Heating Piping and Air Conditioning Contractors National Association, Boston, 
Mass. 


JUNE 


Heating Piping and Air Conditioning Contractors National Association, Boston, 
Mass. ‘ 


*EDISON ELECTRIC INSTITUTE, Atlantic City Auditorium, Atlantic City, 
N. J. 


American Institute of Electrical Engineers, Washington, D. C. 
American Society of Mechanical Engineers, St. Louis, Mo. 


Canadian Electrical Association, annual convention, Seigniory Club, Province 
of Quebec, Canada. 


SEPTEMBER 


Pennsylvania Electrical Association, Bedford Springs Hotel, Bedford Springs, 
Pa. 


National Electrical Contractors Association, Book-Cadillac Hotel, Detroit, Mich. 


OCTOBER 


National Restaurant Association, Chicago, III. 

American Gas Association, Atlantic City, N. J. 

National Safety Council, Stevens Hotel, Chicago, III. 

National Electrical Manufacturers Association, Palmer House, Chicago, IIl. 














